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How well the B&W CUBS* fit into present-day power plans calling 
for boiler capacities up to 60,000 lb. per hr. at pressures above 160 
psi. is clearly reflected in the current heavy, industry-wide demand 
for these three complete, compact units. Through the twelve month 
period up to March 1, they were ordered at the average rate of more 
than one every working day! Steam capacity of over 8,000,000 Ib. 
per hr. will be provided by these new CUBS* for power, heating 
and process requirements in a wide variety of commercial, indus- 
trial and utility plants throughout the United States, and in 18 
foreign countries. 

Why are the B&W CUBS* so outstandingly popular? Because all 
three types fully satisfy industry’s requirements for complete, com- 
pact, coordinated, boiler units—because all three have impressive 
records for giving the high standards of performance, continuity of 
C00) seiihiadiden Rete, Gime @ ates service and long-term economy so essential to dependable, low-cost. 


water-cooled furnace, for high duty power and process steam generation, year after year. 
services. 
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B&W Design 32 Boiler for low-headroom installations 
where simplicity of straight-tube type is desired. 
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a ne Unit Boiters 


Each as much a package boiler os 
any unit of its capacity can be. 
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Type H Stirling Boiler usually for low 
headroom installations where oil-refro 
tory furnaces are suitable; water coor 
ing may be add 
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Oxygen-Generating Pilot Plant 


(This plant in the Elliott Company's Jeannette, Pa., Works represents more than two and a half years of development, involving the use of new 
materials and equipments, many of which have to operate under exceedingly low temperatures. See page 535 of this issue.) 
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How to Find It 


HE task of making papers presented at meetings of 

The American Society of Mechanical Engineers 
available to members and to the public is. not as simple 
as it was when meetings were few and the number of 
papers small. In the early days of the ASME the pub- 
lications, particularly the Transactions, served this 
purpose admirably. But today conditions are different. 
Engineering societies have grown in size and complexity. 
The varied interests of their members have led to the 
ganization of numerous groups within the fields of 
major interest, many of which are as large as the whole 
society was at the turn of the century. A single publi- 
cation has been replaced by several, each with its own 
subscription list. And at technical sessions more papers 
are presented and discussed than can be accommodated 
in the publications. 

It would seem at first glance as though the task of 
finding an ASME paper were growing continuously more 
difficult and yet, when the procedures are understood, 
it must be admitted that it is not as difficult as it seems 
to be. Hence a review of these procedures should be 
helpful to engineers who are not familiar with them. 

In preparation for ASME meetings, technical papers 
are turned over to the editorial staff just as soon as they 
have been reviewed and recommended for presentation 
and publication. Decision is then taken by the Publica- 
tions Committee in respect to preprinting. Papers des- 
tined for Transactions, Journal of Applied Mechanics, and 
MercuANIcAL ENGINEERING are put in type form if they 
are received before the 90-day dead line. Papers received 
after this dead line, but still in time for processing by 
cher means, are mimeographed. As each paper reaches 
the editorial department it receives a preprint number and 
this number appears in the preliminary program, in any 
-irculars advertising the meeting, and in the final pro- 
gt As preprints become available they are condensed 
and the resulting digests are published as soon as pos- 
sible in the ‘ASME Technical Digest’’ section of Meg- 
CHANICAL ENGINEERING. As soon as preprint numbers 
arc made public in the preliminary programs or in Me- 
CHANICAL ENGINEERING, Copies of the preprints may be 
purchased of the ASME Publication-Sales Department. 

Papers received too late for preprinting are handled 
in much the same manner. Papers of high quality and 
general interest are published in MpcHaNicaL ENGINEER- 
(ING in full or condensed form. If a late paper is des- 
tine’ for Transactions or Journal of Applied Mechanics, 
a digest of it appears in MecuanicaL ENGINEERING 
about the time it is ready for publication in these other 
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periodicals. Thus Mecnanicat ENGINEERING eventually 
publishes, in full or condensed or digest form, every 
paper for which a manuscript has been made available. 
References to these papers and digests can be found 
in the indexes of MecHanicaL ENGINEERING, Trans- 
actions, or the Journal of Applied Mechanics, as the case 
may be. 

Under the present ASME publication plan a member 
may purchase an individual copy of every paper for 
which a digest has been published in Mecuanicat Enat- 
NEERING. Individual copies of MecHanicat ENGINEER- 
ING papers are available only when the paper has been 
received in time for preprinting, but as every member 
receives that magazine he sooner or later has an oppor- 
tunity to read all of these papers without ordering sepa- 
rate copies. If he also subscribes to Transactions or the 
Journal of Applied Mechanics, he eventually sees all papers 
published in those periodicals. The digests tell him if 
full publication is contemplated. 

All ASME publications and preprints of papers are 
sent to the Engineering Index, Inc., and the Engineering 
Societies Library, both housed in the Engineering Socie- 
ties Building in New York. The Engineering Index pre- 
pares an annotated index card of every ASME paper and 
distributes these cards to its subscribers. One set of 
these cards is on file in the Engineering Societies Library 
and there are many other libraries on the subscription 
list. When a preprinted paper appears in published form 
in ASME publications or in other magazines, other cards 
are prepared, and at the end of the year, when a bound 
volume of all Engineering Index references is published, 
all references to any one paper are combined. Thus a 
user of the Index is led to various publications where the 
paper may be found and a permanent record of availabil- 
ity is made. 

The Engineering Societies Library catalogs every 
ASME preprint and retains a copy (some, unfortunately, 
are stolen) until the paper is published. The Library 
maintains a photostat service and hence is able to pro- 
vide photostat copies of these papers, either from the 
preprint if the paper is never published, or from ASME 
publications if it is, for years after the date of the meet- 
ing and long after all ASME copies may have been sold 
out. 

Thus through the Engineering Index and the Engi- 
neering Societies Library engineers should be able to 
find any ASME paper and get at least a photostat copy 
of it if he cannot buy a preprint copy. Bound volumes of 
ASME publications are easily accessible to him even if 
he does not subscribe to them or keep them in his own 
library because ASME maintains free depositories in 
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about 245 libraries scattered throughout the United 
States, and others in other cities throughout the rest of 
the world. For example, wherever there is an ASME 
Student Branch there is an ASME Transactions deposi- 
tory. In addition to these free official depositories there 
are many other libraries which subscribe to ASME pub- 
lications and maintain files of bound volumes. 

To summarize: The engineer's first access to ASME 
papers is in the purchase of preprints announced in 
preliminary and final programs of meetings. If he uti- 
lizes the “ASME Technical Digest’’ section of Mer- 
CHANICAL ENGINEERING and keeps in touch with the text 
pages month by month, he can read every paper in digest, 
condensed, or complete form and he is told if the paper 
is to appear in Transactions or Journal of Applied Me- 
chanics. He can subscribe to Transactions and the 
Journal of Applied Mechanics at low rates, or he can find 
copies in the Engineering Societies Library and in 245 
ASME depository libraries, probably also in his own city 
library and possibly in his company library. He will 
find complete index references in Mecuanicat ENar- 
NEERING, Transactions, or the Journal of Applied Me- 
chanics. In the Engineering Index he will find references 
not only to ASME sources but to other magazines which 
reprint ASME papers. If all other sources fail, he can 
get photostat copies of ASME papers, even if they have 
appeared in mimeograph form only, through the Engi- 
neering Societies Library at usual rates. Other large 
libraries may offer similar services, but in so far as it is 
humanly possible to do so, the Engineering Societies Li- 
brary can supply his needs. 

It should be apparent, therefore, that there are direct 
and accessible means of finding ASME papers, past and 
current, and of getting copies of them, even though the 
number of technical publications increases and the num- 
ber of technical papers makes it necessary to issue some 
of them in mimeograph or condensed form. Watch 
MEcHANICAL ENGINEERING for current papers and use the 
Engineering Index and ASME publications indexes for 
older papers. Copies of current papers can be purchased 
or found in the ASME publications. The libraries, and 
particularly the Engineering Societies Library, should be 
consulted for copies of out-of-print papers. 


The Scientist Speaks 


HEN the Lord answered Job out of the whirlwind 

and threw down the challenge to his understand- 
ing and taught the lessons of repentance and humility, 
science was not what it is today. Even the method by 
which men have progressed in science was unknown, 
although the universal yearning for explanations trou- 
bled men as it does today. We may, metaphorically, 
have “‘loosed the bands of Orion’’ by splitting the atom, 
but in spite of science, Job’s plaint, ‘‘Man is born unto 
trouble as the sparks fly upward,’’ seems quite as valid 
to many of us as it did to him. Yet we still hope thar 
science may improve us and our lot and we look to men 
of science for our salvation. 
How one scientist views the relation of science to 
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society is to be found in an address, ‘‘Physics in the 


Contemporary World,’’ by J. Robert Oppenheimer, at thie 


Massachusetts Institute of Technology last November 
“No scientist,"’ he declared, ‘‘can hope to evaluate what 
his studies, his researches, his experiments may in the 
end produce for his fellow men, except in one respect~ if 
they are sound they will produce knowledge."’ 

The address is worthy of thoughtful study and of many 
readings, for it is the scientist himself who speaks, not 
someone speaking for him. ‘‘In this field,’’ he says, 
““quite ordinary men, using what are in the last analysis 
only the tools which are available in our society, 
manage to unfold for themselves and all others who wish 
to learn, the rich story of one aspect of the physical 
world, and of man’s experience. We learn to throw away 
those instruments of action and those modes of descrip- 
tion which are not appropriate to the reality we are try- 
ing to discern, and in this most painful discipline, find 
ourselves modest before the world. The question which 
is so much in our mind is whether a comparable experi- 
ence, a comparable discipline, a comparable community 
of interest, can in any way be available to mankind at 
large. 

Speaking of the relationship between science and tech- 
nology, Dr. Oppenheimer said: “‘The great testimony 
of history shows how often in fact the development of 
science has emerged in response to technological, and 
even economic needs, and how in the economy of social 
effort, science... . . pays for itself again and again in 
providing the basis for radically new technological de- 
velopments.... The debt of science to technology is 
just as great. Even the most abstract researches owe 
their very existence to things that have taken place 
quite outside of science, and with the primary purpose of 
altering and improving the conditions of man’s life. As 
long as there is a healthy physics, this mutual fructifica- 
tion will surely continue.”’ 

Toward the end of the address this paragraph 1s 
found. ‘‘In the first instance, the work of science is co- 
operative, a scientist takes his colleagues as judges, 
competitors, and collaborators. That does not mean, 
of course, that he loves his colleagues; but it gives him 
a way of living with them which would be not without 
its use in the contemporary world. The work of science 
is disciplined, in that its essential inventiveness is most 
of all dedicated to means for promptly revealing error 
One may think of the rigors of mathematics, and the 
virtuosity of physical experiment as two examples 
Science is disciplined in its rejection of questions that 
cannot be answered, and in its grinding pursuit of meth- 
ods for answering all that it can. Science is always 
limited, and is in a profound sense unmetaphysica!, in 
thar it necessarily bases itself upon the broad ground of 

common human experience, tries to refine it wichin 
Marrow areas where progress seems possible and ex- 
ploration fruitful. Science is novelty, and change 
When it closes it dies... . These qualities constitute a 
way of life which of course does not make wise men |rom 
foolish, or good men from wicked, but which has its 
beauty and which seems singularly suited to man’s 
estate on earth.”’ 


* 








ti 





ENGINEERING for 
ALUMINUM-ALLOY CASTINGS 


By T. R. GAUTHIER! ano H J. ROWE? 


ALUMINUM COMPANY OF AMERICA, PITTSBURGH. PA. 


INTRODUCTION 


NGINEERING has been defined as the art and science 
of using the mechanical properties of matter in struc- 
tures and machines. The field of mechanical and 
design engineering covers the selection of such matter for the 
construction and adaptation of machinery. The selection of a 
structural or engineering material for any application is deter- 
mined by two basic requisites; the suitability of the material 
and its method of fabrication, and its cost in the form required 
The engineer may find several engineering materials suitable 
for an application, in which case the selection of a material is 
governed primarily by economics. In other instances, one 
material may be definitely more suitable because of its superior 
engineering properties or characteristics. In this case, the 
functional requirements of the structure govern the selection, 
although the ultimate cost must be carefully balanced against 
the other necessary engineering properties 
The manner in which the selected engineering material can 
be fabricated to fit an application is one of the first considera- 
tions requiring the decision of the engineer. Aluminum alloys, 
because they are capable of fabrication by all commercial 
methods, provide a variety of possibilities from which to 
make this choice. Among these are castings produced by 
several processes, including sand castings, permanent and 
semipermanent mold castings, die castings, and castings pro- 


duced in other nonmetallic refractory-type molds. The fabri- 
cation of aluminum alloys by the casting processes has been 
found to fulfill the two basic requisites of an engineering mate- 
flail for many structures. 


Broadly, the properties and characteristics of aluminum- 
alloy castings are determined by three factors, i.e., (1) the al- 
loy composition and its heat-treatment, if any; (2) the basic 
design features; and (3) the casting process by which they arc 
fabricated. Some of the components of these three factors 
which require consideration by a design engineer are outlined 


UMINUM ALLOYS AND SOME OF THEIR CHARACTERISTICS 


Of first importance to an engineer considering aluminum 
castings are the physical and mechanical properties of the 
particular aluminum alloy. When he finds the combination 
of erties desired, he then must consider some of its other 
cl eristics such as machinability, resistance to corrosion, 
Ww ility, and, perhaps most important, its casting qualities 
and adaptability to the specific casting in question and the 
casting process involved. 

aluminum possesses neither mechanical properties nor 
casting characteristics suitable for general casting use. How- 
ever, by the addition of other elements in controlled amounts, 


tallurgical Engineer, Central Metallurgical Department, Cast- 
ing ision. 
ae £ Metallurgist, Central Metallurgical Department, Castings 
Contributed by the Metals Engineering Division and presented at 
the Anaual Meeting, Atlantic City, N. J., December 1-5, 1947, of Tue 
American Society of MecHanicat ENGINEERS. 
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both of these characteristics can be greatly improved. In addi- 
tion, heat-treatment processes will increase further the me- 
chanical properties of many of these materials, as well as pro- 
vide dimensional stability where this characteristic is required. 
Today there exist a large number of alloys which possess the 
required characteristics for casting work and provide a wide 
range of engineering properties. Tables 1 and 2 list the nomi- 
nal composition and some of the mechanical properties of the 
most commonly used aluminum casting alloys as included in 
the specifications of the American Society for Testing Mate 
rials (ASTM). 

Aluminum alloys in which copper is the principal hardening 
constituent were widely used in the early history of the alumi- 
num-casting industry in this country. Such alloys containing 
about 8 per cent copper were used in the as-cast condition, de- 
pending upon the alloying addition only for their mechanical 
properties. Later the 4 per cent copper alloys were developed 
for sand and permanent-mold use. These alloys provided the 
design engineer with an improved material because they re- 
sponded to heat-treatments thus developing a superior com- 
bination of ductility and strength over the earlier as-cast 8 
per cent aluminum-copper alloys. 

Although both the aforementioned types of alloys still find 
use today, they have been substantially replaced by alloys 
containing silicon as a major alloying element. This trend 
reflects the better casting characteristics provided by silicon 
additions and the recognition by designers of the superior 
mechanical properties of castings as a whole, resulting from the 
improved casting soundness. Casting production today in the 
majority of foundries is predominantly in the silicon-contain- 
ing alloys, and it is expected that their use will continue to ex- 
pand as designers recognize their superior qualities 

In this latter class are the straight aluminum-silicon alloys, 
the most important being the 5 per cent silicon alloys. Addi- 
tions of copper to the aluminum-silicon alloys provide severa] 
variations with improved hardness and machining properties. 
Such alloys are usually supplied in the as-cast condition de- 
pending on the alloying additions only for their properties. 
By the addition of magnesium to this class of alloy, alloys 
capable of improved mechanical properties on heat-treatment 
are produced. It is such alloys that today provide the most de- 
sirable combination of casting characteristics and mechanical 
properties for general engineering applications. Intricate 
castings with thick and thin sections, requiring freedom from 
leaks, are more readily cast in these alloys than in the alumi- 
num-copper-type alloys. 

A number of aluminum alloys developed for more or less 
special purposes are also available in castings. In this class 
are the aluminum-magnesium alloys providing superior re- 
sistance to corrosion and tarnish. A heat-treated 10 per cent 
magnesium alloy offers the highest mechanical properties 
available in any of the aluminum alloys, although it possesses 
some foundry limitations. Where properties at elevated tem- 
peratures are required, a 10 per cent copper-magnesium or a 4 
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METHODS OF BLENDING METAL 
AROUND BOLT BOSSES 


per cent copper-nickel-magnesium alloy is available. Specific 
electrical and chemical requirements are provided by still other 
alloys. 

Unfortunately no one alloy possesses, to the highest degree, 
all of the properties which may be desired by a designer. 
Also, all alloys are not equally suited to all methods of casting. 
Hence the selection of an alloy for any particular application 
requires the careful weighing of the characteristics offered 
against the characteristics desired, and the establishment of a 
suitable compromise. The casting producer's experience can 
be very helpful in making this selection and should be used 
whenever possible. Certain general considerations with 
respect to the design of the casting will also minimize some of 
the alloy limitations. 


CASTING DESIGN CONSIDERATIONS 


In establishing a casting design, the process by which the 
part is to be cast will influence many functional design fea- 
tures. Among the design factors which must be considered 
in selecting the casting process are the uniformity of section 
thickness, intricacy of the shapes and cores, dimensional 
tolerances desired, and the surface finish required. The num- 
ber of parts required and the amount of subsequent machining 
and finishing are also factors affecting both design and eco- 
nomics which must be considered. Some of the fundamental 
design features applicable to all the casting processes are dis- 
cussed here, and specific features of design as they affect the 
various casting processes will be reviewed in the discussion of 
the individual process. 

The design engineer, by following a few general rules, not 


FIG. 1 SOME SUGGESTED DESIGN DETAILS FOR ALUMINUM-ALLOY CASTINGS 
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TABLE 1 NOMINAL COMPOSITION OF COMMONLY USED 
ALUMINUM CASTING ALLOYS? 


Nominal Alcoa composition, 
Commercial ASTM —per cent 
designation designation Cu Si Mg Zn Ni 








13 S5 so ae as - 
40E° ZG41 Cr 0.0 0.§§ §.§0 Tio.2 
43 S1 er 5.00 

85 SC2 4.00 §.00 

108 CSs 4.00 3.00 

A108 SC 4.50 §.§0 
113 CS22 900 06 .1. Bp 
122 CG1 $0.00 4... 620 .. 

A132 SN41 0.80 12.00 1.20 a.§ 
138 CS21 10.00 4.00 0.30... ; 
142 CN21 re er it ee 2.0 
152. CS23 7.0) $$. dp =.. ye 
195 Cr 4.50 0.80 

B195 CS4 4.50 2.50 = 
214 G1 re ie 10 

A214 GZ1 i 3.80 1.80 

Br14 GS1 1.80 3.80 ; 

2.20 G3 10.00 
319 SC8 $.e0- 6.30 a2. 
355 SC21 1.30 §.00 0.§0 
356 SG1 cael 7.00 0.30 
360 SG3 9.50 0.§0 

A360 SG2 ss 9.50 0.§0 
380 SC7 3.§0 9.00 

A380 SC6 3-§0 9.00 





*The nominal composition and alloy designations are those of 


Aluminum Company of America. 
> Frontier Bronze Corporation. 
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TABLE 2 MECHANICAL PROPERTIES OF COMMONLY USED ALUMINUM CASTING ALLOYS?* 














— Mininum——~ =~=——__—"__—- —Typical——_—————__ — 
Tensile Yield Tensile Bhn, Shear Endurance 
Commercial ASTM strength, Elongation strength’ strength, Elongation sookgload strength, limit, 
designation designation psi % in 2 in. psi psi % in2in. 10mm ball psi psi 
Sand-Casting Alloys 
40E ZG41, aged 30000 3.0 25000 35000 5.0 75 26000 goo 
43 Si, as cast 17000 3.0 gooo 19000 6.0 40 14000 6501 
( 113 CS22, as cast 19000 Not req'd 15000 2.4000 1.5 70 20000 go 
ry 122-T2 Coe, BLY. 2 23000 Not req'd 20000 27000 1.0 80 21000 95% 
iin 122-T61 CG1, H.T. 2 3000 Not req'd 30000 40000 <o.5 115 2.9000 8500 
142-T21 CN21,H.T.1 2300 Not req'd 18000 27000 1.0 70 21000 6500 
142-T61 CNa1, H.T. 2 32000 Not req'd 32000 37000 <0.5 105 32000 8000 
195-14 Cl, H.T. 1 2.J000 6.0 16000 32000 8.5 60 2.4000 600¢ 
195-16 Cl m2. 2 32000 3.0 2.4000 36000 5.0 7 30000 650 
T 195-T62 cs, 11.2.3 36000 Not req'd 30000 40000 2.0 95 31000 700¢ 
195-17 Ct, &.T..4 2.9000 3.0 19000 oe sats pana 
214 G1, as cast 22000 6.0 12000 25000 9.0 50 20000 550% 
B214 CS1, as cast 17000 Not req'd 13000 20000 2.0 50 17000 “ey 
220-T4 G3 4200 12.0 25000 4600¢ 14.0 75 33000 700¢ 
319-F° SC8, as cast 23000 Not req'd 18000 27000 2.0 70 ee 1000 
319-16 SC8, H.T. 2 31000 1.5 2.4000 36000 2.0 80 ne 10000 
355-151 SCaz, H.T. 2. 25000 Not req'd 23000 28000 = 65 22000 FOX 
355-16 SC21, H.T. 1 32000 2.0 25000 35000 ae 80 30000 850¢ 
‘ 355-171 SC21, H.T. 3 30000 Not req'd 2.900¢ 35000 1.5 4 ‘ok 10000 
356-151 SGt, H.T. 2 2.3000 Not req'd 2000 25000 2.0 60 18000 7500 
356-T6 wot, HT. 3 3000 3.0 2400 33000 4.0 70 2.7000 8000 
Permanent-Mold Alloys 
43 S1, as cast 21000 5.0 gooo 2400 9.0 45 18000 
. A108 SCr, as cast 2.4000 Not req'd 16000 28000 2.0 70 25000 
113 CS22, as cast 2400 Not req'd 1g000 28000 2.0 70 23000 be 
122-1551 CG, H.T. : 30000 Not req'd 35000 37000 < 0.5 115 27000 8500 
| 122-T65 CGs, HT. 2 40000 Not req'd 36000 48000 <0.5 140 30000 gooo 
A132-T551 SN41, H.T. 1 31000 Not req'd 28000 36000 0.5 105 24000 
A132-T65 SN41, H.T. 2 40000 Not req'd 43000 47000 0.5 125 2.7000 
138 CS21, as cast 26000 Not req'd 2.4000 32000 1.5 100 22000 
142-1571 CNa1, H.T.1 34000 Not req'd 34000 40000 1.0 105 26000 10500 
142-T61 CN21, H.T. 2 40000 Not req'd 42000 47000 0.5 110 31000 g500 
152-1524 GS23 2700¢ Not req'd 16000 29000 1.0 95 22000 
B1g95-T4 CS4, H.T. 1 33000 4.5 19000 37000 9.0 7 30000 9500 
Big5-T6 C84, H.T. 2 35000 2.0 26000 42000 5.0 go 32.000 10000 
B1g95-T7 Cs, BLT. 3 33000 3.0 20000 39000 4.5 80 ese 
A214 GZ1, as cast 22000 z.§ 16000 27000 7-0 60 22000 
i Br14 GS1, as cast 19000 Not req'd 1300Q 22000 2.0 55 bores 
: 319-F* SC8, as cast 28000 is 19000 34000 z.% 85 2.4000 
319-16 SC8, H.T. 2. 34000 2.0 2.7000 40000 3.0 95 sic cael 
355-16 SCir1 37000 £.% 27000 43000 4.0 go 30000 gooo 
356-16 sG1, H.T. 1 3300 3.0 27000 40000 5.0 go eerie aaa 
Die-Casting Alloys 
13 Ss5 ' 21000 39000 2.0 19000 
43 S4 16000 30000 Se °° 830s Saas 17000 
85 SC2 2.4000 40000 5.0 2.2000 
360 SG3 2.7000 44000 3.0 19000 
(360 $G2 23000 41000 5.0 18000 
380 SC7 2.6000 45000 2.0 20000 
1380 SC6 2.5000 46000 3.0 19000 






* The alloy and temper designations and mechanical properties are those of the Aluminum Company of America. 
Compression yield strength generally considered to have same value as tensile yield strength. 
cast’ temper. 










ume of the metal on solidification can be compensated for 
satisfactorily. Risers, or metal reservoirs, are attached to the 
casting to provide the required feed metal and insure internal 
soundness of the casting itself. Proper gating, risering, pour- 
ing temperature, pouring speed, and the use of chills are some 
of the expedients used to obtain the required directional solidifi- 
cation. The designer should strive to design sections which 
are tapered in such a manner that they increase toward the 
points accessible to the feed metal. If tapered sections are not 


only can effect an improved structure, but at the same time can 
also generally reduce unnecessary expense in producing a 
casti Frequently the same features of faulty design which 
give trouble to the foundryman and result in high costs will 
also affect adversely the service life of the structure. Some 
shortcomings of poor design may be overcome by advanced 
foundry technique, but the design engineer cannot rely upon 
the foundry to produce castings with maximum soundness 
and mechanical properties unless some of the basic principles of 
















= casting and solidification of metal are incorporated in his 
esign 

One of the fundamental problems which confronts the foun- 
dryman in the production of a cast shape is the establishment of 
# sequence of solidification so that the change in the unit vol- 





practical, a uniform section thickness should be maintained. 
When it is necessary to use a design in which light and heavy 
sections join, a gradual increase in thickness of the thinner sec- 
tion toward the point of junction is an advantage. Castings 
containing nonuniform sections improperly filleted or tapered 
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gressive solidification of the molten metal. 


MECHANICAL PROPERTIES 


The mechanical properties of the aluminum casting alloys 
are normally based on tests of individually cast specimens hav- 
ing a test section of '/rin. diam. The properties listed in 
Table 2 are based upon test results from such specimens. The 
test-bar casting has been designed to provide optimum re- 
producible results and to reflect any changes in composition, 
metal-handling practices, or heat-treatment which may have 
occurred in its production. Therefore when such specimens 
are poured with a casting and accompany the casting through 
subsequent operations, they do provide some check on casting 
quality. However, the properties of such separately cast test 
specimens do not necessarily represent the properties which 
would be provided by the castings and may be either higher or 
lower, depending on a number of factors which influence the 
solidification rate of the metal in the mold. For example, 
tes: specimens machined from a heavy section of a casting may 
provide lower properties than the separately cast specimens, be- 
cause the rate of solidification is relatively slow. Conversely, 
the rapid solidification rate of thin sections may result in the 
castings having higher mechanical properties than is shown by 
the separately cast test specimens. This condition is not 
peculiar to aluminum alloys but is true to various degrees of all 
cast metals. 

Because of the effect of rate of solidification on the mechani- 
cal properties, the properties of test specimens machined from a 
single casting will also vary, depending on the location from 
which they are taken. Many purchasing or engineering specifi- 
cations recognize this factor today and require an average tensile 
strength and elongation of at least one specimen machined from 
the heaviest, intermediate, and lightest section of a casting to 
be not less than 75 per cent and 25 per cent, respectively, of 
the minimum values specified for individually cast specimens. 
There is no general rule by which such factors can be deter- 
mined, and the engineer, through experience, must develop the 
proper factor to apply to the properties specified for an alloy 
in determining the design stress of the casting. 

The mechanical properties and some physical characteristics 
of many of the aluminum alloys can be substantially improved 
by heat-treatment, and a number of such treatments have been 
developed for castings as will be evidenced by a study of Table 2. 
Various combinations of strength and ductility may be obtained 
by variations in the heat-treatment procedure. In addition, 
some heat-treatments have been specifically developed to pro- 
vide improved dimensional stability by reducing stresses and 
growth. These treatments are applied principally to sand and 
permanent-mold castings, although castings produced by the 
plaster-molc, precision-investment, or centrifugal casting pzoc- 
esses can be so treated when desired. The limited use of heat- 
treatment for die castings is largely due to blistering of the 
castings which may occur as a result of the porosity that is 
inherent in the process, and the possible loss of desired dimen- 
sional accuracy 


SECTION THICKNESS 


The low specific gravity of aluminum alloys and the adverse 
effect of a high pouring temperature on the metal structure 
limit the size of sections which can be cast satisfactorily. The 
minimum section thickness that can be cast depends upon the 
size, pressure requirements, intricacy of design of the casting, 
alloy, and the casting process. Extremely thin sections usu- 
ally require pouring at high metal temperatures, often re- 








are prone to develop cracks as a result of residual stresses 
formed during solidification. Shrinkage and shrinkage cavities 
tend to occur in sections which are not designed to allow pro- 
















sulting in sacrificing desirable metallurgical structure with 


corresponding reduction in mechanical properties. The com- 
mercial limitations, with respect to section thickness, will be 


discussed under the various casting processes. 


RIBS AND FILLETS 


From the design standpoint, ribs and fillets are used primarily 
to improve the section modulus and act as stiffeners or rein 
forcing members. A more even distribution of the stresses 
from the applied service loads is realized from their correct use. 
The same factors influencing section thickness also govern the 
design of ribs. In addition to imposing casting difficultics, 
ribs designed too thin are subject to overstressing in the outer 
fibers. Consistent with economical molding practice, beads 
added to the outer edges of the ribs will reduce the outer fiber 
stress. In cases where beads are not practical, beneficial : 
sults may be obtained by designing the ribs with square rather 
than rounded outer edges. The possibility of ribs containing 
dross or voids, which would reduce their effectiveness, will be 
lessened if the casting is designed so that the ribs are cast in the 
drag or bottom part of the mold. 

Generous fillets should be provided at all intersections and 
should be used between ribs and their supporting sections 
Fillets adjoining two sections of equal thickness should have 
a radius at least the equal of the thickness. If the thickness 
of the larger of two adjoining sections exceeds the thickness of 
the smaller by more than 50 per cent, a gradual blending of the 
lighter section to the thickness of the heavier section should be 
used in addition to the fillets 

From the foundry standpoint, ribs are valuable in minimizing 
the tendency of large flat areas of castings to distort when cool- 
ing from the casting temperature. Fillets are also beneficial! to 
the foundryman since they aid the flow of molten metal in the 
mold and minimize shrinkage and cracking. It is important 
for the designer to keep in mind that the improvement in sec- 
tion modulus which the use of ribs, fillets, and other built-up 
masses, such as bosses or lugs, is intended to provide, may be 
entirely lost if the design is such as to produce a metal mass that 


cannot be properly fed. 
LOCATING POINTS 


The design engineer should indicate on the drawing the locat- 
ing points to be used by the machine shop in machining the 
casting. The same locating points can then be used by the pat- 
tern shop and the foundry to check the dimensions of the cast- 
ing. The points should be as far apart as the size of the 
casting permits, preferably located on the same side of the part- 
ing line so that they will not be influenced by a shift of the core, 
the cope, or the drag. Jigs are frequently used by both the 
foundry and the machine shop for checking dimensions; the 
design of such jigs being based upon the locating points or 
dimensions which have close tolerances and a minimum of 
machine finish. 


INSERTS 


It is often desirable to cast inserts of other metals in alumi- 
num castings to form wear-resisting surfaces. Cast iron of 
steel are the most suitable materials, although copper and 
brass are sometimes used but require that the foundryman t.kes 
proper care to prevent their solution in the aluminum. Be- 
cause of the difference in coefficients of thermal expansion, the 
engineer should make certain sufficient metal is provided 
around inserts to withstand the stress developed as the alu mi- 
num shrinks during solidification. It is also essential chat 
inserts be designed to have mechanical retention in the alu ni- 
num casting, as no metallurgical bond normally exists between 
the insert and the aluminum. Inserts to be used for transmit- 
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FIG. 2 


sh torque to the casting should have a series of slotted 
ting legs or dogs spaced radially around the insert to 


the required grip in the aluminum. Applications re- 


: inserts for bearing purposes or for transmittal of light 


cost 
ally 
ing | 


moldin 


should 
tolerar 


with no repeated reversals can be satisfactorily held by 
‘f knurled or shallow machine-grooved ‘‘keys’’ on the 
irface. Any of the commonly used casting processes 
he use of cast-in inserts, but the engineer should not 
k the fact that pressed-in or shrunk-in inserts will often- 
fice for bearing or bushing service and may provide a 
st of assembly. 


FACTORS AFFECTING ECONOMICS OF MOLDING AND CORING 


ng lines should be made as straight as possible, the 
producing castings with an uneven parting line gener- 
rbalancing the cost of redesign to obtain an even part- 

Deep pockets and small recesses complicate the 
and add tothe cost of cleaning. Similarly, small holes 
be avoided in the interest of economy, particularly if 
ces are not close enough in the cast hole and subsequent 


HALF OF LARGE SAND MOLD LEAVING MOLDING MACHINE 


reaming or boring must be employed for the finished casting 

The ideal design of a sand casting is one that can be molded 
in green sand, and if a core is necessary, molded so that the 
pattern leaves its own green-sand core. The use of external 
and internal cores often adds materially to the cost of the cast- 
ing; therefore, in so far as possible, parts should be designed to 
preclude cores, particularly internal dry-sand cores. Both 
internal and external dry-sand cores require anchoring to pre- 
vent shifting when the metal is poured. When practical, 
cores should be supported and anchored by core prints. Cores 
for semipermanent-mold castings are similarly supported. 
Holes in castings formed from core prints and necessary core- 
vent and cleanout holes may be placed to coincide with func- 
tionally designed openings of the casting. Any unnecessary 
holes may be plugged or welded during finishing or machining. 

Chaplets for supporting cores are sometimes necessary in 
addition to, or in lieu of, core prints. They should be avoided 
whenever possible, particularly in castings which are required 
to be pressure-tight, since leakage will usually occur around 
such chaplets. 











FIG. 3 A FEW CASTINGS PRODUCED BY SAND-CASTING PROCESS 


Significant economies can be realized in the cleaning and 
finishing costs of castings provided these operations are con- 
sidered during the design. Positioning of the parting line, 
so removal of the gates and parting line flash can be facilitated, 
should be kept in mind. Necessary risers for feeding heavy 
sections in inaccessible spots are removed with difficulty and 
at added expense. Unnecessary costs may be eliminated by 
the foundry in hand-finishing operations of casting surfaces 
which are to be machined subsequently, if such surfaces are 
clearly marked on the drawing supplied to the foundry. 


DESIGNING FOR CASTING PROCESSES 


The design engineer is responsible for the shape of the struc- 
ture, and, in order for the foundryman to produce castings 
with maximum soundness and uniformity, the close co-opera- 
tion of the designer with the foundryman is paramount. 
Each of the various casting processes offers its own potential 
advantages, but too frequently the design engineer does not 
obtain the advantages because of failure to consult the supplier 
during the development of his design. It will be to every de- 
signer’s advantage to consider the casting process with his 
other factors when developing a casting design. In short, it is 
easier and less costly to select an alloy and design a part to a 
particular process than to modify it later. The following sec- 
tion is intended to assist the designer in selecting the proper 
casting process, and to provide further engineering details 
about each process. 


CASTING PROCESSES 


As mentioned previously, there are several casting processes 
adaptable to aluminum alloys, and the choice of the process best 
suited to any particular application depends on both technical 
and economic considerations in addition to the functional de- 
sign requirements. Of these processes, three account for the 
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major production, namely, the sand-casting process, the p 
manent and semipermanent-mold process, and the die-casting 
process. In the year 1942 the shipment of aluminum-alloy 
castings fabricated by the sand-casting process was approxi- 
mately 64 per cent of the total, the permanent-mold process 
and the die-casting process accounting for about 19 per cent and 
17 per cent, respectively. The trend now being encountered 
for increased production by the permanent-mold process is 
illustrated by the fact that comparable values for the year 
1946 show the permanent and semipermanent-mold produc- 
tion increased to 39 per cent, while the sand-casting produc 
tion was reduced to about 41 per cent; die casting remaining 
about constant at 19 per cent, and the other casting processes 
employing aluminum accounting for the balance of 1 per 
cent.* 

Sand Castings. The sand-casting process is the most versa- 
tile method of casting, primarily because of its universal 
adaptability. This process is generally employed for the 
production of (1) small quantities of identical castings; (2° 
parts requiring intricate coring; (3) large castings; and, (4) 
castings of a design suitable to modern high-speed molding 
equipment where production costs lower than for other methods 
can be established. Sand castings weighing from a few ounces 
to 500 Ib are commonly produced, while castings up to 7000 |b 
have been made. 

A suitable pattern, incorporating the required allowances for 
shrinkage and subsequent finishing, is employed in this proc- 
ess to produce the expendable sand mold. When dry-sand 
cores are required, core boxes, and driers are generally neces- 
sary. Such equipment has somewhat lower initial cost than 
equipment for certain of the other processes discussed later, but, 
at the same time, also provides a more limited life. Produc- 
tion rates are controlled by the type of pattern equipment as 
well as by the molding equipment, and may be from a few parts 
per hour for large castings using loose-pattern equipment, to 
several hundred per hour, for smal] castings using metal-match- 
plate equipment. 

The minimum section thickness which can be cast in sand 
depends on the size, pressure requirements, and intricacy of 
the design of the casting. Although sections on the order of 
1/, in. have been produced in small castings, */,s in. is gener- 
ally considered the minimum for small- and medium-sized 
parts. 

Some sand castings are cast with sufficient accuracy so that no 
machining or finishing is required for their ultimate use over 
that normally done as a finishing operation by the foundry 
The size tolerance is affected by the size of the casting, type and 
accuracy of pattern equipment, and molding technique. The 
designer can expect only extremely close tolerances with highly 
specialized production items, and then generally with cost of 
the finished casting proportionally higher. Tolerances of + '/s 
in. are practical for small castings, but greater tolerances are 
required for large castings. Closer cimensional tolerances 
are normally obtained by machining, and finisi: allowance for 
such machining is necessary. Normal practice is to provide 
about '/s in. for such finishing on small- and medium-sized cast- 
ings. Large castings usually require '/, in. or more finish al- 
Jowance, particularly on those surfaces cast in the cope of the 
mold. The engineer should, wherever possible, design the 
casting so that surfaces which are to be machined can be cast in 
the drag of the mold. 

The physical characteristics of the sand, the quality of che 
pattern surface, and the molding technique primarily govern the 
surface smoothness of sand castings. Although relatively 
smooth surfaces can be obtained with fine sand, the use of 


***Facts for Industry,"” Bureau of Census, Industry Division, De- 
partment of Commerce, Washington, D. C., July 9, 1947. 
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such sands is limited to rather small castings, larger castings 
requiring somewhat coarser sand in order to provide the in- 
creased mold permeability necessary for better casting sound- 
Aluminum sand castings have better surface smoothness 
Since the require- 


ness 
than sand castings of the heavier metals. 
ments of surface smoothness of the casting will influence its cost, 
the engineer should consider carefully the necessity of specify- 
ing excessively smooth finish 

Permanent-Mold Castings. In this process, metal molds and 
cores are used, the metal being poured into the mold cavity 
under a normal gravity head. The semipermanent-mold 
process is a variation of this process, and greatly expands the 
use of the process by virtue of the use of dry-sand cores, thus 
overcoming many of the design limitations imposed by metal 
cores. Collapsible steel cores may be employed in certain cases 
to provide irregular or undercut cored surfaces. Permanent 
and semipermanent-mold parts from a few ounces to 20 Ib in 
weight are common foundry products, although permanent- 
mold parts weighing up to 250 lb and semipermanent-mold cast- 
ings weighing up to 500 lb have been produced. Permanent- 
mold castings are characterized by their metallurgical supe- 
riority, pressure tightness, superior surface finish, closer dimen- 
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sional tolerances, and, for certain sizes or design, speed of pro- 
duction and cost per picce. 

The metallurgical superiority of this process is due to the 
chill imposed by the metal mold, consequently providing a 
refinement of grain and reduction in porosity in the castings. 
This results in a substantial improvement in the strength over 
similar parts cast in sand. The casting of a properly designed 
part in a well-engineered metal mold is also conducive to the 
formation of favorable thermal gradients in the mold, allow- 
ing progressive solidification of the molten metal. Pressure- 
tightness of the castings is one of the characteristics which 
result from such favorable conditions in a permanent mold 
Many applications demand this quality, and may influence the 
decision of a designer to select the permanent-mold process. 

Mold equipment for permanent molds is usually constructed 
from a good grade of dense cast iron, the cavities being ma 
chined to the desired contour. Metal cores, when required 
are usually machined from alloy steel. Sand cores for semi 
permanent molds are of the same general type as used for sand 
castings and require the same production equipment. The 
cost of such molds will depend on the complexity and the cast- 


ing tolerances desired. Normally, this cost exceeds that of 


MOLDING EQUIPMENT FOR PRODUCING PERMANENT-MOLD CASTINGS 




































FIG. 5 A FEW CASTINGS PRODUCED BY PERMANENT AND SEMIPER- 
MANENT-MOLD PROCESS 


good sand-casting pattern equipment but can be justified 
where production requirements are sufficient. The usual prac- 
tice 1s for the casting purchaser to pay for the original mold 
equipment, and the foundry to provide any necessary mainte- 
nance or replacement molds. This practice, of most permanent- 
mold producers, makes a further inducement to the design en- 
gineer to consider the permanent-mold process. 

As with sand castings, it is difficult to define the minimum 
section thickness which can be provided by the permanent-mold 
process, because of the effect of size and intricacy of the casting. 
Although sections of the order of '/i in. can be provided in 
certain castings, '/s in. is usually considered the minimum. 





FIG. 6 DIE INSTALLED 





IN A COLD-CHAMBER MACHINE FOR PRODUCING DIE CASTINGS 
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The minimum diameter of cored holes is considered */, 
but holes as small as '/, in. diameter are possible in some cor 

The surface finish of permanent-mold castings is govern 
by the smoothness of the mold surfaces and the proper contr 


I 


of mold coatings, the use of such coatings being essential 1 
this process. The finish is superior to that provided by sa 
castings and can generally be used without further processit 
Surfaces produced by sand cores in semipermanent-mo 
castings are of course dependent upon the smoothness of t] 
core. 

Possible tolerances depend on the size and complexity of the 
casting and the location of the dimension involved with 1 


spect to moving members of the mold. Tolerances lower 


than those possible with sand castings are generally provided 
+0.020 in. being commonly maintained for small casting 
Tolerances are usually figured as ='/¢, in. for the first 1 in. or 
less plus 0.001 in. to 0.002 in. for each additional inch of length, 
depending on whether the dimension is affected by moving 
parts of the mold. Permanent-mold castings also permit 1 
duced machine-finish allowances, because of the closer toler 
ances and smoother surface finish. Depending on the size of the 
castings, finish allowance of !/32 in. to 1/16 in. is generally ad¢ 
quate. Draft allowances should be as generous as possib| 
with 1 to 2 degices considered as minimum and 3 to 5 degrees 
as preferred. Metal cores must also be supplied with draft; 
however, the minimum and preferred draft may be about onc 
half of those just quoted. The required tolerances and draft 
greatly affect the cost of a casting because of their influence on 
production rates. 

Favorable costs for permanent-mold castings are more ap 
parent when a large number of identical parts are produced, 
the cost of the mold being distributed to the greater number of 
parts. Low costs are apparent in certain size or design of cast- 
ing because of increased production rates per man-hour. Po- 
tential savings in machining and finishing may even provide 
economies for small production runs sufficient to warrant the 
use of this process. 

Die Castings. Ability to cast relatively thin sections, ac 
curacy, uniformity of reproduction, and low costs per picce 
characterize the die-casting process. In the production of 
die castings, molten metal is injected into a metal mold or dic 
under pressure. Air injection up to about 750 psi is utilized 
in the so-called ‘‘gooseneck’’ machines, whereas the ‘“‘cold- 
chamber’’ machines, employing metallic-plunger injection, 


use pressures of 3000 to over 20,000 psi. Today, die-casting 
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equipment suitable for production of castings ranging from a 


fraction of an ounce to 20 |b is available. Castings have been 


produced whose over-all dimensions are 36 in. X 12 in. X 
9 in., but castings with dimensions in one direction may ex- 
ceed these, as castings up to 84 in. have been produced. 
Heat-treated alloy-steel dies are required for the production 
of aluminum-alloy die castings, the engineering of which is 


best done by trained designers experienced with aluminum 

Although the cost of this equipment may exceed that required 

for the other casting processes, it is usually justified when siza- 

ble quantities of parts are required, and the cost is offset by the 

productivity of the process and the elimination of finish- 

ind machining operations. As in the case of permanent 

ls, die-casting foundries normally provide maintenance and 

ucement equipment when necessary. 

onsistent with the size and complexity of the castings the 

used, and the required strength and rigidity, relatively 

ind uniform sections are desirable in die castings. Cast- 

having a major dimension of 6 in. can be produced with 

ns of 0.045 in. in thickness, while for castings whose 

st dimension is 15 in., a section thickness of 0 080 

s about minimum. Although larger castings require 

what heavier sections, thicknesses in excess of 0.150 in. 

dom required for the casting process 

iuse of the close tolerances usually desired in die castings, 

ners of such parts should consult the producer for exact 

ices with respect to cach casting being designed. In 

vay, Maximum advantage can be taken of the process in 

ling close tolerances where required, without complicat- 

e production of the casting. Generally speaking, toler- 

is low as 0.0015 in. per linear inch, but not less than 

in. on any dimension can be maintained. On large cast- 

his tolerance can be further reduced to 0.0010 in. for each 

tional inch over 10 in. An additional tolerance of from 

in. to 0.010 in. is generally allowed on the plus side for 

dimensions affected by the parting line of the die or other mov- 

ing parts of the die. Flatness tolerances are generally deter- 
mined by multiplying the longest dimension by 0.0015 in. 

Metal cores may be used in this process to produce recesses 

and holes. Frequently such coring will reduce or entirely 


eliminate machining operations at a saving to the user. At 
the same time, such cores will make for lighter castings with 
superior metallurgical properties as a result of the increased 
chill provided by the steel cores. Holes from '/, in. to over 1 
in. diam. or cross section can be provided within certain 
depth limitations with proper draft allowance. External 
threads down to about 24 threads per in. can also be cast within 
certain tolerances. 

The possible surface detail and surface finish of die cast- 
ings is superior to that of any other form of aluminum casting. 
Most commercial die castings can be used with a minimum of 
finishing operations, attention to the surface of the casting at 
the parting line being generally all that is required. Faithful- 
ness of reproduction of engraved or ornamental details is an 
outstanding advantage of this process. 

Die-casting production rates will vary with the size and in- 
tricacy of the casting and dies, alloy, and size of machine 
used, large machines operating more slowly than small ma- 
chines. Operating speeds up to 150 cycles per hr may be at- 
tained with both gooseneck and cold-chamber machines if the 
part being produced is simple and the die of small or medium 
size. Frequently, multiple-cavity dies can be designed to 
permit increased piece production per cycle. 

Die castings have very favorable costs compared with those of 
permanent-mold castings, and frequently with sheet stampings, 
when large quantities of identical castings are involved. Sub- 
stantial savings can be realized in metal costs due to the lighter 
unit weight permitted by the thinner sections. The dimen- 
sional accuracy, smooth surfaces, and ability to cast threads 
and core holes also makes for minimum finishing costs. In 
fact, excessive machining is undesirable since it will result in 
reduced strength with removal of the chilled surface skin. 

Other Refractory and Metal-Mold Castings. There are several 
additional casting processes which are adaptable to aluminum 
alloys. In most cases these processes are modifications of 
previously discussed casting methods being developed to pro- 
vide improved casting tolerances. Small precision castings, 
requiring a minimum of machine-tool man-hours for finishing, 
may be produced by these methods. Although the initial 
cost of such castings is frequently higher than that of castings 
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produced by the more common processes, the higher cost may 

be offset by savings in finishing. Therefore plaster-mold, 

precision-investment, and centrifugal castings may provide 
characteristics desired by the designer for certain specialty-type 
castings. 

The plaster-mold-casting process is a refinement of the 
sand-casting process in which the normal molding sand is re- 
placed by other nonmetallic materials, such as gypsum plaster, 
with the result that smoother mold surfaces and greater mold 
accuracy are possible. The plaster mold must be heated prior 
to use to drive off the water and is capable of producing but 
one casting, after which it is discarded. The process is gener- 
ally confined to small castings under about 2 Ib in weight, al- 
though considerably larger castings have been produced in 
limited quantities. 

Since precision is the primary advantage of this process, 
metal-matchplate pattern equipment, and metal core boxes when 
necessary, must have greater accuracy than that required for 
sand castings. Therefore the costs are greater than for simi- 
lar sand-casting equipment, but generally less than that 
required for permanent-mold castings. Mechanical molding 
equipment is often used for large quantity production items, 
with resulting production rates about comparable to those of 
the permanent-mold process. Normally a gravity head is em- 
ployed in pouring such molds, although moderate pressures 
are sometimes applied after pouring to obtain improved casting 
detail. 

The mold materials generally used with this process provide 
a slower solidification of the metal than in normal sand or metal 
molds. This results in lower mechanical properties and tends 
to promote segregation of the alloying constituents. To 
minimize these disadvantages, aluminum-silicon alloys are 
generally employed in this process. A combination of the 
superior fluidity of the aluminum-silicon alloys and the nature 
of the mold material provide the opportunity to obtain a 
smooth surface finish and thin sections. 

The precision-investment-casting process also utilizes a non- 
metallic-type mold, generally gypsum plaster, but employs 
an expendable wax pattern produced in a master mold instead 
of the usual permanent pattern. The wax pattern is completely 
enrobed or invested in the molding material and is subsequently 
melted out of the mold after having formed the required cavity. 
The heating required for melting out the wax pattern is gener- 
ally combined with the necessary operation of removing the ex- 
cessive water from the plaster itself, this being required to put 
the plaster in a condition to receive the molten metal. Castings 
of this type are usually poured under pressure, or use the cen- 
trifugal process or vacuum to supply pressure immediately after 
the metal is poured. 

Accuracies approaching those of die castings are possible 
with this process.in many cases, and because there are no mov- 
ing mold or die members to interfere, accuracies in other cases 
may be superior. The use of pressure to fill the mold cavity 
also insures a sharpness of detail commensurate with that of die 
castings, subsequent machining of these castings being gener- 
ally reduced to a minimum. Because most castings produced 
by this method are of very small size and light section, the ef- 
fect of the slow cooling imposed by the mold is not sufficient to 
affect greatly the mechanical properties or alloy choice. Al- 
though most of the aluminum casting alloys can be used for 
small castings, the aluminum-silicon alloys are preferred for 
larger-sized castings. 

The centrifugal casting process utilizes centrifugal force in 
a revolving mold to fill the mold cavity. This process has 
been popular with various ferrous and nonferrous alloys be- 
cause of the cleansing of the metal of oxides and inclusions by 
the centrifugal action and the resulting improved mechanical 
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properties. Similar separation of inclusions in aluminu: 
castings by centrifugal action is limited because of the sma 
difference in the specific gravity between the various oxides a1 
inclusions associated with aluminum alloys and the molt: 
metal. It is questionable therefore whether improved m 
chanical properties can be provided over those obtained by t! 
normal casting procedures. Centrifugal casting of aluminu 
alloys has had but limited use up to the present time, and 

remains to be demonstrated whether the process offers an 
thing other than a means of pouring metal under pressure. 

A true centrifugal casting is one which is substantially sy: 
metrical about an open center and is produced from a mold 
which is rotated about a central axis. Semicentrifugal cast 
ings are also rotated about the central axis, but the mold co: 
tains a central core used to form the contour of the bore. Ce: 
trifuged castings are unsymmetrical or without a central hole 
and are rotated in a horizontal plane along the perimeter of a 
circle concentric with the axis of rotation. Sand, molding 
plaster, or metal molds may be used for all three types of centrit 
ugal castings, although the strength limitations of sand molds 
limit their use. Metal molds are preferred for high produc 
tion, but plaster molds are commonly used for small castings 

Mold equipment for centrifugal castings is essentially th 
same as for similar molds used for comparable gravity casting 
processes, and the cost of such equipment should be similar 
The maximum size of casting produced appears to be limited 
only by the strength of the mold material and the centrifuga 
casting machine. To date most production has been confined 
to small castings. 

Depending on the smoothness of the mold surface, centrifuga 
castings should have superior surface smoothness and sharpness 
of detail to castings produced in similar mold equipment 
under gravity. The outstanding advantage appears to be thc 
possibility of casting thin sections at low metal temperature 
a condition which should reflect favorably on mechanica 
properties. 

CONCLUSIONS 

The properties and inherent characteristics of the aluminun 
alloys themselves account for the use of aluminum castings for 
many applications, but in other cases the several commercia 
processes by which such alloys can be cast provide important 
economic advantages. In order to realize these advantages 
the maximum, the basic casting-design limitations, together 
with the advantages and disadvantages peculiar to each of the 
casting methods, should be considered during the early stages 
of casting design. It cannot be overemphasized that during 
all stages of design, close co-operation between the desigs 
engineer, and the producing foundry is essential. 
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ery apparatus is good for many applications but where 

fuel cost is a predominant factor, it is not satisfactory. 
At high loads, however, the large volume of exhaust gas 
carries away much heat energy. One way to improve the 
plant heat rate is to pass the exhaust gas through a waste- 
heat boiler to produce steam for process, heating, or electric 
power generation. 

[he application of a simple waste-heat boiler has been sug 
gested in previous papers but in practice the system leaves much 
to be desired. Major drawbacks are the interdependence of 
clectric power and steam generation, and a decreased steam 
production with low ambient temperatures. This paper de- 
scribes methods of overcoming these handicaps. 

Co illustrate the value of this application a 3500-kw simple- 
cycle gas turbine has been chosen. It is of the same general 
type as the locomotive gas-turbine power plant described in a 
previous paper! but with different performance characteristics. 
It will operate at a constant speed when carrying load. 

Fig. 1 shows a cross section of the locomotive power plant. 
An outline of the proposed 3500-kw gas-turbine power plant 
s shown in Fig. 2. 

the design point of this power plant, with a boiler of 75 


SINGLE-SHAFT gas turbine with no exhaust-heat-recov- 





per cent effectiveness, it is possible to generate 31,200 Ib per 

50-psig saturated steam or 25,600 lb per hr of 200-psig 
saturated steam from the exhaust gases. If the 85.5 lb per 
sec of gas could be cooled down to the saturation temperature 


f the steam, 43,000,000 Bru per hr would be available to gener- 
at -psig saturated steam and 38,000,000 Bru per hr would 


de available for 200-psig saturated steam 

lesign Features of 4800-Hp Locomotive Gas-Turbine Power 
Planc,’’ by Alan Howard, Mecuanicat Encineerina, vol. 70, April, 
1945, pp. 301-306. 
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DESCRIPTION OF WASTE-HEAT BOILER 


Fig. 3 is a sketch of one type of waste-heat boiler for this 
application. This boiler has 8500 sq ft of heating surface ar- 
ranged 20 tubes wide and 70 tubes deep. The 2-in. tubes are 
rolled into a 48-in. upper and a 32-in. lower drum. Distance 
between drums is 13 ft 6 in. Approximate over-all dimensions 
are height 20 ft, width 8 ft, and length 25 ft. After investi- 
gation, the author has confidence that such a boiler can be 
purchased for approximately $75,000. 


CON VENTIONAL OPERATION 


The exhaust temperature of the simple-cycle gas turbine 
decreases as the ambient temperature decreases. Values for 
the 3500-kw turbine are shown in Fig. 4. At 3500-kw gener- 
ator output, the exhaust temperature with 80 F ambient is 
820 F and at O F ambient the exhaust temperature will drop 
to 610 F. 

This lower exhaust temperature naturally results in less 
steam being generated in the waste-heat boiler. The varia- 
tions for the 200-psig saturated steam are shown in Fig. 5, 
and the 50-psig steam in Fig. 6. These curves were calculated 
on the basis of water entering the boiler as saturated liquid at 
0 psig pressure and a constant boiler effectiveness of 75 per 
cent, which includes a 3 per cent radiation loss. Boiler ef- 
fectiveness is defined as the ratio between the actual gas en- 
thalpy drop and that which would be obtained if the gas were 
cooled down to the temperature of the leaving steam. 

It can be seen from Fig. 5, that the output of steam generated 
drops from 25,600 lb per hr at 3500 kw and 80 F ambient to 
15,600 lb per hr at O deg F ambient. Since the turbine tem- 
peratures vary with load, the amount of steam generated also 
varies proportionately. For example, at 80 F ambient, 31,200 
lb per hr of 50-psig saturated steam is generated at the full 
load of 3500 kw, but, at no load and the same ambient, the 
amount of steam generated falls to 9500 lb per hr. 
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FIG. 3 GENERAL ARRANGEMENT OF WASTE-HEAT BOILER 


OPERATION WITH INCREASED TURBINE BACK PRESSURE 


Several things can be done to modify this characteristic. 
One method of overcoming this problem is to place a valve 
between the gas-turbine discharge and the waste-heat boiler. 
The exhaust temperature can be regulated by throttling the 
turbine exhaust with this valve. When the turbine is throttled, 
more fuel must be burned in the combustors to maintain con- 
stant generator output. This results in an increased exhaust 
temperature. By this means it is possible to regulate the power 
and steam production over a wide range regardless of ambient 
temperature. For example, in zero weather 21 per cent more 
200-psig steam can be generated than on an 80 F day with a 
power output of 3500 kw. This is obtained at the design 
exhaust temperature. 

To illustrate this method of operation, the estimated charac- 
teristics of the 3500-kw power plant operating with a 0 deg 
F ambient temperature are plotted in Fig. 7. Characteristics 
for normal operation are shown for comparison. These curves 
show that 31,000 lb per hr of 200-psig saturated steam can be 
obtained at all generator outputs by throttling the turbine 


exhaust. 
If the exhaust is not throttled, only 15,600 Ib per hr is 












3500 Kw AND BOF 


@ 
fo} 
2 


3 


2 


$00} as | . ee peigmenl 
MAXIMUM (POINTS LimiTEd 
| BY GENERATOR CAPACITY 
ae a | 
OR TIURBINIE INLET TEMP 
| WHIGHEVER: IS LIOWER 
eee 4 


1 as 


TURBINE EXHAUST TEMPERATURE —F 


1600 2400 3200 4000 
GENERATOR OUTPUT - KW 


° 600 


- FIG. 4 SIMPLE-CYCLE GAS-TURBINE EXHAUST TEMPERATURE VERSUS 


GENERATOR OUTPUT AND AMBIENT TEMPERATURI 


generated at 3500 kw, decreasing to no steam generated at 600 
kw and below. To obtain the 31,000-lb per hr steam genera- 
tion, the turbine exhaust pressure has to be raised to 3.8 psig 
at full load, and 11.3 psig at no load. At 3500 kw, the fuel 
flow is increased from 4100 Ib per hr under normal conditions 
to 5300 Ib per hr when generating the 31,000 lb per hr o 
steam. 

The fuel flow at no load increases trom 1950 lb per hr « 
4600 lb per hr. When operating with the increased turbine 
back pressure the turbine-bowl (inlet) temperature must be 
raised from 1085 F to 1340 F under full !oad and from 685 F t 
1200 F at no load to obtain this constant steam rate. 

Although the turbine-exhaust temperature under thrott 
conditions is limited to the normal full-load design value, ¢/ 
average turbine temperature over a period of time is higher tha 
it would be with no throttling. It is evident that the yas 
turbine must be designed properly to operate satisfactor:! 
at this higher average (but not maximum) temperature. 
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OPERATION WITH AUXILIARY BURNER 


Another method of obtaining increased steam flow from «ic 
waste-heat boiler is to use an auxiliary burner in the boi'cr. 
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OUTPUT AND AMBIENT TEMPERATURE 
illows the turbine to be operated normally. The auxil- 
burner shown in Fig. 3 can be used to increase the gas 
rature far above the turbine-exhaust tem- 
re with a consequent increase in boiler output. By 
g approximately 5000 Ib per hr of oil in the auxiliary 
, the gas temperature entering the boiler would be 1800 
85,000 Ib per hr of 200-psig saturated steam, or 92,000 
hr of §0-psig saturated steam would be generated. Thus, 
ossible to get varying amounts of steam and electric 
to suit the load requirements. 


allowable 


AUXILIARY BURNER VERSUS TURBINE THROTTLING 


juld be clear that the same quantity ot additional fuel 
lired to generate a given amount of additional steam, 
less of which system is used. 

iuxiliary-burner system requires a separate fuel system, 
iry-air supply, and provision for introducing the burner 
st ahead of the boiler. This system is limited in firing 
iture by the boiler itself, and not by the turbine. 
heat boiler for this system may be either a fired or unfired 

vessel. 

rbine throttling system requires a controlled throttling 
in the turbine exhaust. Since the additional fuel is 
in the gas-turbine combustors, no additional fuel or 
ply is necessary. In this case, the maximum gas tem- 
re entering the boiler is determined by the allowable 
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gas-turbine exhaust temperature. The waste-heat boiler is an 


unfired pressure vessel. 
WASTE-HEAT EVALUATION 


Table 1 shows the value of the waste-heat boiler for a typical 
plant. For illustration purposes, the summer load of 2500 kw 
and 25,000 lb per hr of steam have been assumed to be at the 
extreme temperature of 100 F, and the winter load of 3000 kw 
and 40,000 Ib per hr of steam atO F. This means that on the 
average over the year 22,000 lb per hr of 50-psig steam could 
be generated by the waste-heat boiler with conventional 
operation. The remaining steam load can be obtained by the 
methods previously discussed. 

Fig. 8 is used to calculate the value of the steam generated by 
the waste-heat boiler. This figure shows, for 50-psig saturated 
steam, the investment value of the waste-heat steam for various 
quantities, capacity factors, values of steam per million Btu, 
and amortization rates. For the typical plant data of Table 1 
the investment value of the steam is $170,000, assuming 0.9 
capacity factor, steam value of 25 cents per million Bru, 
and a 25 per cent amortization rate. The $170,000 may be 


VALUE OF WASTE HEAT RECOVERED IN A TYPICAL 
PLANT 


TABLE 1 


Winter 
100 ° 
2500 3000 
25000 40000 


Summer 
Extreme ambient temperature, deg F........... 
Electrical load, kw 
Steam load, Ib per hr (50 psig).. 


Steam load which can be supplied byv waste- p-heat 
boiler with conventional operation. . 2.5000 


Average 


19000 
22000 
Steam load to be supplied by auxiliary burner 
and/or increased turbine-exhaust pressure.. ° 
Average 


21000 
10500 
Value of steam supplied by waste heat with 0.9 

capacity factor, value of steam, 25 cents per 


million Bru, and 25 per cent amortization rate $170,000 
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obtained by entering Fig. 8 at 22,000 lb per hr of steam, rising 
vertically to the 0.9 capacity-factor line, and then going left 
to the 25 cents per million Btu line. This shows the annual 
saving to be $42,500. Where the $42,500 line intersects the 
25 per cent amortization line, the investment value is $170,000. 
If the boiler costs $75,000, there is a net saving of $95,000. 
Therefore, this justifies a higher investment in the gas turbine 
than normally would be thought economical. 

Since the boiler normally operates at the low gas temperature 
of 820 F, it should have a long life. Therefore in all prob- 
ability it can be fairly amortized over a 10-year period, which 
has a great effect upon the investment evaluation. In the case 
just discussed, the capitalized value of the steam would be 
increased from $170,000 or $48.60 per kw to $425,000 or $121.50 
per kw. It is evident that, under favorable circumstances, 
the value of the waste heat is great enough to pay for the 
entire cost of the gas turbine. 

From Fig. 9, the value of 200-psig steam generated from a 
waste-heat boiler can be calculated. It is similar to Fig. 8, 
except for the higher steam pressure. 


APPLICATIONS 


It is believed that this new application of the waste-heat 
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boiler will meet with wide acceptance, both in the industrial 
and central-station power fields. This arrangement can fulfill 
the requirements of almost any industrial-process application 
where large quantities of process steam are needed in addition 
to electric power. Once more the independence of electric 
power and steam should be mentioned because it is probably 
the outstanding advantage of the syster. 

In addition to being good for continuous duty, the gas tur- 
bine should be excellent as a stand-by unit or for peak load 
where it can be used with a waste-heat boiler. The stcam 
generated could be used in existing turbines which might be 
outdated for continuous service, but could be run for short 
periods. This would mean approximately 1500 kw additional 
electric power without additional steam-turbine investment 

costs. 

There are many old power plants which have boilers that 
are being derated. Some of these could be used with minot 
alterations as waste-heat boilers for gas turbines. Thus, che 
investment cost of the boiler would be saved. 
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SMOOTHLY operating, low-cost, efficient, profitable 
production line is a matter not only of capital equipment 
(buildings, machinery, and tools) manned by skilled and 
co-operative personnel, but is dependent on little details in 
design of product, production tooling, and material handling 
to a greater degree than is usually realized. A few basic prin- 
ciples applying to these details will be discussed and illustrated. 

Knowledge of the skills and equipment available to the pro- 
ducing factory, the time available before start of production, 
maximum daily production, total quantity to be produced, and 
life of design must all be carefully weighed. 





BASIC REQUIREMENTS FOR SUCCESSFUL PRODUCTION 


In design of the product itself the greater the volume, the 
more complete must be the specifications and control of the 
matcrials entering each stage of the production. The castings, 
sheet material, and so forth must be increasingly uniform in 
dimension and in machining or forming quality. The fabrica- 
tion must be to closer tolerances, with tooling more and more 
fool-resisting and less susceptible to breakdown. Material 
handling must provide more and more direct flow so that errors 
may be caught without large quantities of defectives in stores 
or between operations. Also, equipment and organization 
must be flexible to minimize results of such errors, breakdowns, 
or changes which may occur. 

Castings. These should be dimensioned and tooled with due 
regard to foundry or die-casting practice, so that variations 
caused by parting lines and shifting cores will not cause off- 
center cover plates or bolt-boss drilling, thick and thin walls, 
and the like. 

Reduce to a minimum the number of directions from which 
the casting or other part must be machined. It is frequently 
possible to put hand-hole plates, setscrews or drain plugs in the 
same plane as major machining and make it unnecessary to turn 


le 


¢ jig or part or to machine in a special setup. 


Over t! 

Shafts. Shafts should be dimensioned from one end, where 
possible, so that diameters and shoulders can be turned without 
a lot of shop mathematics by the lathe operator. If there are 
reference dimensions between shoulders for engineering or 
assembly purposes, put the machine-shop dimensions below the 
center line, and the engineering dimensions above, or vice versa. 
Where undercuts are necessary, make one or both sides at a 30- 
or 45-Jeg angle if possible, to strengthen the undercutting tool 
and also make a very small radius in each corner if feasible. 

Sheer Metal Boxes or Cabinets. In the design of these items, 
where 2 range of sizes is being made, it is frequently possible to 
make corner radii, foldover dimensions, size and spacing of 
holes, size of special cutouts, standard for the entire line. This 
will mit a single set of radius bars, brake stops, and mul- 


tiple-piercing dies to be kept set up with little or no change-over 


Contributed by the Machine Design and Production Engineering 
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time, even if size of individual lots is small and on a made-to- 
order basis. 

Hole Layouts. Frequently, these can be simplified to reduce the 
number of sizes. There is little difference in cost of screws, 
nuts, or rivets in sizes between 1/3 in. and !/, in., and frequently 
a design can, for instance, be made all No. 10 instead of No. 6, 
No. 8, and No. 10. Three sizes of screw holes mean setting up 
three drill spindles for tap-size drill, three spindles for tapping 
and, in the corresponding piece, three spindles for clearance 
holes, and sometimes three more for counterboring or counter- 
sinking, making a total of 9 or 12, instead of 3 or 4. Even in 
small-quantity production, this is a large factor in cost, requir- 
ing three sizes of bushings in the drill jig itself, increased time 
of setup, reduced department production, and increased power 
consumption by idle time of the extra spindles. In addition, 
extra labor is necessitated because the operator must walk along 
a gang of drills instead of standing still in front of one; three 
containers and specially bladed screw drivers are needed on the 
assembly bench, and extra time is required to insert screws 
All this may represent several thousand dollars of extra equip- 
ment in drill spindles, tied up during operations on small- 
quantity production, or continuously invested on a straight- 
line setup. Even if multiple-drill heads are used, the most 
efficient speed probably will not be possible for all sizes and 
assembly, and stock difficulties remain. 

Choice of Materials Is Important. For instance, castings, meta! 
stampings, and molded plastics all have certain advantages, both 
from product and manufacturing angles. Periodic review of 
designs and careful analysis of new designs should always be 
made before selecting the process. It has been found that the 
postwar answer is different in many cases from the prewar 


answer. Improvements in technique and in the physical proper- 


tics of the basic materials will permit new applications. The 
price-structure differentials are also changed. Aluminum has 
Both steel] 


become more plentiful and basically lower in cost. 
and plastic resins have been and probably will continue for some 
time to be in short supply and considerably above prewar price 
Labor base rates are so much higher that previous distribution 
of total cost between labor and material has been radically 
altered. The author has found it profitable in a number of 
cases to retool for aluminum die-casting a number of parts which 
had previously been made from sheet metal by the use of metal- 
stamping operations, spot welding, and plating. 

In our particular situation, this procedure has had several 
additional fortunate by-products. It has enabled us to utilize 
what supplies of steel we have been able to obtain, and to pro- 
duce a larger number of sets of parts by reducing the number of 
steel parts in each set. It also has acted in the same way with 
reference to pressroom and plating-room capacity and has per- 
mitted us to utilize the facilities of commercial die-casting com- 
panies to supplement our factory floor space. The reduced 
number of operations remaining for us to do on a die casting, as 
received in the plant, means much less accumulation of parts in 
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FIG. 1 Dilz-CAST VACUUM-CLEANER FRONT COVER 
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Fig. 4 shows some of the operations required to make 
metal stamping. It was an extremely difficult series of oper 
tions with high die maintenance, requiring specially select 
deep-drawing material to stand the severe draws with 
splitting. One of the earlier objections to making this part 
from a die casting was the fact that the design shape requi: 
more than half a sphere, and it was believed chat a machin 
operation would be required because the part otherwise c 
not be ejected from the die-casting mold. 

Investigation developed the fact that ductile alloys had 
come available, and the necessary shape could be obtained with 
out machining other than by one simple swaging or curling 
operation in a punch press on a finished die casting. 

A series of sprayer-unit designs are shown in Fig. 5. In the 
original design, at the left, the sprayer tops consisted of a series 
of brass stampings soldered together, with a considerable 
amount of buffing and polishing in addition to plating. 

This was replaced with a design, at the right, in which a one- 
piece plastic top, requiring no plating or polishing, was sub 
stituted for the metal top, giving a better result at lower cost 
Unfortunately plastic resins became almost entirely unobtain- 
able, and an alternative design using die castings was made 
It was found that if the die casting could be used, with merely 
a removal of flash and light shot-blasting, giving a dull finish, 
there was very little difference in manufacturing cost. This 
design is shown adjacent to the metal top at the left. It was 
found, however, that, if the top were to have as pleasing an 
appearance as the plastic top, the necessary polishing increased 
the cost so much as to make this design only desirable for emer- 
gency use. This was so in spite of certain modifications to the 
outside shape to eliminate sharp co:ners and small radii which 





FIG. 3 METAL-STAMPED AND DIE-CAST ROUND-BRUSH OR DUSTING BODIES 


process and, therefore floor space is made available for increased 
production of other parts. 


TYPICAL APPLICATIONS OF PRINCIPLES 


The front cover of the vacuum cleaner made by the author's 
company is a good example of advanced production practice. 
Originally a metal stamping, requiring 16 press operations on 
the major stamping, nine metal clips of five types spot-welded in 
five operations, and one drilling operation, was used. This was 
replaced by the present one-piece die casting with cast-in holes 
for drive screws, shown in Fig. 1. No operations except polish- 
ing and buffing were required. 

An additional problem solved by this change-over was that 
spot-welding of the clips to the steel stamping frequently caused 
burn-out depressions on the outside surface, which resulted in 
excessive grinding and extra cost in the polishing operations. 

Some of the more difficult press operations in making the 
metal stamping of the front cover are illustrated in Fig. 2. 

Another example is a round-brush or dusting-brush body. 
Fig. 3 shows a top view of the finished part, and a bottom view 
of the metal stamping, and one of the die casting which super- 
sedes it. 





FIG. 4 STEPS IN METAL-STAMPING OPERATIONS FOR ROUND-5iUSH 
BODY 


seriously affect the costs of the polishing operations. 

Fig. 6 shows a before-and-after change on an uphols:cry- 
cleaner die casting. To the casual observer there is no < iffer- 
ence. However, a careful examination will show tha: the 
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bottom lip of one has been thickened sufficiently to raise it 
above the vent slot, so that under on circumstances will there 
be any sharp edges around this slot requiring extra work for 
removal. 

[he character of the trade-mark lines has been changed to 
include a slight radius in the bottom corners of all the letters 
and lines. This makes the buffing compound wash out in the 
cleaning Operation without the necessity of using a scrubbing 
brush to clean the corners. In the revised design, the trade- 
mark was raised slightly in relation to the lip, so that no part 
of the circle would be close to the blending radius between the 
main body and the lip. These apparently trivial changes made 
an actual difference of 4 cents each in the finishing cost of this 
icem. At our present production rates, this means several 
thousand dollars saving per month. 

\ fan housing made of sheet steel from a square blank is 
shown in Fig. 7. When these housings were zinc-plated after 
fabrication, in the conventional] still tanks, the plating operator 
tilted the parts on removal from each solution to drain any 


pockets. When an attempt was made to apply automatic 
























FIG. 7 FAN-HOUSING-STAMPING SERIES 





FIG. } EVOLUTION OF SPRAYER UNITS 





FIG BEFORE-AND-AFTER CHANGES IN UPHOLSTERY-CLEANER 
DIE CASTING 


plati it was tound that they were not self-draining and 
tapic|y contaminated the solutions when racked in the previous 
mat If racking were done so that the parts would be self- 
draining, a gas pocket developed, with inferior plating on the 
upper inside portion. It was found that the solution to the 
pro! was to preplate the blank and perform the fabricating 
Opera‘ions after plating. Results showed that the zinc-plating 
was suihiciently ductile for protection, that it had a lubricating 
effect, and actually increased die life. 

Fig. 3 shows a redesign of several parts of the filter housing of 
the vacuum cleaner. The design required a crossbar to protect 
the louver doors covering the hose opening. The parts on the 


right ow the original design. The crossbar was a separate 
Piece. The filter housing had its edge rolled over, leaving two 
Spots for clinching the bar in place after polishing and plating 
Operations were completed. This clinching operation gave 
consiccrable punishment to the nickel and chrome plating, and 





frequently caused rejects due to peeling or cracking of the plated 
surface at this severe bend. 

The louver frame has always been made from the salvaged 
center of another part of the unit. It contained sufficient ma- 
terial to make a new design of louver frame which combined the 
protection bar in one piece, with only one added press operation 
on the louver frame, and the elimination of two operations on 
the old bar and two operations on the filter housing and filter- 
housing assembly itself. The sequence of operations is shown 
in the illustration. 

At the bottom of Fig. 8 is shown several of the operations on 
the louver doors themselves. Originally, they were made 
singly, but they are now being blanked and drawn in a double 
die, making right and left parts at the same operation. Bend- 
ing the ears and cutting apart is combined in one operation. 
The right and left louver piercing dies are mounted together on 
one die shoe, giving a pair of rights and lefts with the same 
handling and in complete production balance. 

The development of the bent hose end of the vacuum cleaner 
is well illustrated in Fig. 9. This is made from a piece of steel 
tubing approximately 1 ft long. At the left of the illustration 
are shown tube lengths as received in the press department, and 
the finished prewar design of hose end, including the accessory 
parts, an inside ferrule, a steel ring, and a brass sleeve which 
are combined into one insert for assembling the hose to the hose 
end. It will be noted that the tube itself is expanded and 
curled over to make a recessed lip for holding a retaining device 
which is not shown. 

With the prewar quality of tubing and ability to maintain 


































stocks large enough to reject and return shipments with poor 


drawing quality, rejects due to splits at the welded seam aver- 


aged from 6 to 8 per cent. With postwar scarcities and the 
necessity for purchasing tubing from any source whatever to 
maintain production, including warehouse lots, the losses from 
splitting often reached 40 to 50 per cent, owing to the extreme 
stretching of the material required in making the curled-over 
lip. This intensified the shortage and, obviously, could not be 
allowed to continue. Out of this necessity for action resulted 
the two-piece construction for the tube shown second to the left 
in Fig. 9. By making a separate ferrule to take care of the re- 
verse curled lip, and only flanging the main tube sufficiently to 
retain this ferrule, rejects even for the less uniform miscellane- 
ous postwar material dropped to between 4 and § per cent, 
which was less than the prewar average. 

The new short-lip tube caused suggestions for eliminating 
some of the numerous parts of the accessory pieces, and the next 
serics shows a combination of the new ferrule with the steel 
ring and brass sleeve, replacing with one piece and one press 
Operation three pieces requiring six operations. This was 
accomplished by reversing the location of the retaining device. 

One other difficulty and one additional accessory remained, 
the inside ferrule. Variations in diameter in postwar tubing 
caused increasing difficulty in retaining the assembly dimen- 
sions between the end of the tube and the ferrule after pressing 
in position, because of the multiplying effect of a small variation 
in diameter on the longitudinal relation of tapered parts. 

Since the revised design already accomplished had resulted in 
less distortion of the tubing, and reduced the load on the tools 
required for the purpose, it was found possible to change the 
shape of the tube itself to provide the internal shoulder for 
which the ferrule had previously been required. By maintain- 
ing the correct dimensions on the punch and die rings, this 
dimension could now be controlled accurately without danger of 
splitting or excessive tool upkeep. Actually, rejects from splits 
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FIG. 8 ORIGINAL AND 
REDESIGNED  FILTFR- 
HOUSING PARTS 


now average less than 2 per cent, and some of these can bx 
salvaged. 

This sequence, therefore, resulted in reducing the number of 
parts from § to 2, with a better and more uniform quality result 
ing. It is doubtful whether this development could have been 
made in any other than the “‘hard way" outlined. It is inter 
esting to note that the various suggestions for changes came 
from a number of different individuals and were not the result or 
a progression of ideas in the mind of a single individual 

In addition to the saving of material by the elimination ot 
certain of the ferrule parts, the finished product requires approxi 
mately '/2 in. less of the scarce steel tubing, which has been a 
real factor in our calculation of costs 


FIG. 9 DEVELOPMENT OF BENT HOSE END 
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A Mechanical Engineer's Viewpoint 


By M. M. LOUBSER 


CHIEF MECHANICAL ENGINEER, SOUTH AFRICAN RAILWAYS, PRETORIA, SOUTH AFRICA 


HE Union of South Africa is slightly over 470,000 square 

miles in area. South-West Africa, whose railways are 

administered by the South African Railways as an integral 
part (except for certain accounting formalities) covers slightly 
»ver 300,000 square miles, giving a total of just under 800,000 
square miles, or slightly more than one quarter of the area of 
the United States of America. The two measure about 1000 
miles east to west and 750 miles north to south, except for the 
South-West Africa extension to the north. 

As we go inland the land rises, more rapidly in the east than 
in the west, forming an inland plateau varying from 3000 to 6000 
ft, with a maximum of 11,000 ft; the highest point on the rail- 
ways is actually 6871 ft. While there are extended inland plains 
at about the §000-fr mark, the country generally is of a broken 
mountainous nature making railroading difficult, and the lines 
are often of a switchback nature. The climate on the whole is 
iry; the rainfall varies from under 5 in. per year to about 35 in., 
with only small areas getting up to 50 in.a year. The evapora- 
tion is high. There are very few, if any, rivers which flow all 
the year round. Water is scarce and very often of a bad quality 
for boiler purposes. The difference between day and night 
temperatures, especially on the higher inland plains, is remark- 
able 

The population is slightly over 10,000,000 for the Union of 
South Africa, of which 2,300,000 are Europeans and the rest 
Bantu or colored. (This distinction is not made from a racial 
standpoint but rather from a railway economical one, as for- 
merly the Bantu was mainly resident in rural areas and self- 
contained reserves and was of little moment for the Railways; 
in recent years, with the development of industry and mining, 
there has been a decided change and a large number of passen- 
gers come from this section; also indirectly they begin to 
count South-West Africa has about 33,000 whites and 300,- 
00 colored. Generally, the population of South Africa has 
doubled since 1904. 

Thus, South Africa is a dry, sparsely populated country; the 
little population there is being unevenly distributed according 
to rainfall and, more recently, also according to certain mining 
and industrial developments. 

The Cape was discovered in 1488; the first European settle- 
ment took place in 1652 under Johann van Riebeeck, who had 
instructions to plant vegetables and trade meat from the Hotten- 
tots to supply the ships of the Dutch East India Company. All 
transport was by ox wagon and cape cart until 1860, when the 


first 2 miles of railway were built from Point to Durban. In 
1862, the line from Cape Town was opened and reached Welling 
ton (a distance of 45 miles) in 1863. This line was 4 ft 81/2 in. 


gage. When the Government took over the railways in 1873, 
there had not been much progress. In view of the geographical 
and financial difficulties, it was decided to change the gage to 
3 ft 6 Fortunately, the moving structure gage, which was 
approximately equal to that of Great Britain, was retained so 
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that a height of 13 ft and a width of 10 ft diminishing to 8 ft 
4 in. at platform height is available. Although it could be 
greater to advantage, it is reasonable relative to the gage. 

Diamonds had been discovered at Kimberley in 1867, and in 
1884, gold was discovered at Johannesburg. Therefore, the 
railway lines were pushed on both from Cape Town and Durban; 
for political reasons and because it was the shorter route to the 
sea, the Transvaal encouraged a line from Lourenco Marques 
by a Dutch Company. It wasa close race which gave Johannes- 
burg three roads to the sea by 1895. The lengths were 1000, 
500, and 350 miles, respectively. Most of the lines had rail 
weighis of 60 lb or less, permitting an axle load of about 12 tons. 

In 1910, when the four provinces united, there were 6831 route- 
miles of railways, with an annual revenue of £14,000,000; 
today we have double the mileage and an annual revenue of very 
nearly £75,000,000. The total capital investment is about 
£200,000,000 in railways proper and another £30,000,000 in 
harbors, and other facilities. The staff employed is 93,000 
Europeans and 78,000 non-Europeans, i.e., 12 per cent and 4 per 
cent, respectively, of the total populations earn a living on the 
railways, apart from those doing so indirectly. The railways 
pay a ‘‘dividend’’ of about £6,000,000 or 3 per cent annually. 

The Act of Union lays down the following edict: 

‘The railways, ports, and harbours of the Union shall be 
administered on business principles due regard being had to 
agricultural and industrial development within the Union, and 
promotion, by means of cheap transport, of the settlement of an 
agricultural and industrial population in the inland portions of 
all portions of the Union. So far as may be, the total earnings 
shall be not more than are sufficient to meet the necessary out- 
lays for working maintenance, betterment, depreciation, and 
the payment of interest due on capital not being capital contri- 
buted out of railway or harbour revenue and not including any 
sums payable out of the consolidated “‘Revenue Fund"’ in 
accordance with the provision of sections 130 and 131... ."’ 

The “‘dividend”’ is therefore a compulsory one 


TRACK 


Originally the track consisted of 60-Ib rails or lighter permit- 
ting of 12'/, tons axle load. Later 78 to 80-lb rails with an 
axle load of 16 tons were introduced. In 1910, 75 per cent was 
60 lb or lighter; today 54 per cent is 60 lb or lighter, 28 per cent 
is 75 to 85 lb, and 18 per cent is 96 lb. Axle loads of 13 to 15 
tons are allowed on 60-lb rails, 18 to 21 tons on 80 to 81-lb rails, 
and 22 tons on 96-lb rails; the latter is Class I line, has 2376 
sleepers and 2200 cu yd of broken-stone ballast per mile, and a 
maximum speed of 60 mph is permitted. 

The lines were originally built with a ruling gradient of 1 in 
40, and even 1 in 30, with curves up to 19 deg uncompensated. 
Huge sums have since been expended to improve the lines, but 
even so, only 275 miles have a ruling gradient of lin 100. The 
best that can be achieved on the other improved sections is 1 in 
80, 1 in 66, and 1 in 50, while some of the 1 in 40, and 1 in 30 is 
still being operated. An even bigger effort has been made to 
cut out sharp curves, but this also is only possible to a limited 
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extent, and locomotives are still designed to negotiate a curve 
of 275 ft radius. The superelevation varies with the radius, and 
the average speeds expected; on the sharpest curves it is be- 
tween 4 and § in. 

Bridges are gradually being strengthened as traffic develops, 
and the class of line must be improved. New main-line bridges 
are designed for 22 ton (50,000 Ib) axle loads, and branch-line 
bridges for 15 tons (33,600 Ib). (While train loads are given in 
short tons, axle loads and locomotive weights are always given 
in long tons.) 


ROLLING STOCK 


The rolling stock consists of 2350 steam locomotives, 190 
electric locomotives (designed for multiple working), 5000 
coaches (passenger cars), and 65,000 trucks (freight cars). 

Coaches. Originally the coaches were of the side-door subur- 
ban type about 30 ft long. The ticket examiner had to walk 
on the step boards from one compartment to another. Gradu- 
ally the coaches became longer and the corridor type was intro- 
duced; the corridor runs along the side and the compartments 
are Closed off by sliding doors. The arrangement is such that 
the seats can be converted to sleeping bunks over each other 
against the partitions; four in the first and six in the second 
class. Half-compartments, or coupés, are also provided. All 
are fitted with a wash basin, and common lavatories are provided 
one at each end of the coach. This general principle has been 
retained till today, although many improvements have been 
made. Today, the modern coaches are 63 or 65 ft long and 
weigh 40 tons. Bedding is obtainable at 3/6 per journey. 
Formerly the trains stopped at certain points for a quick meal; 
today most long-distance trains have a dining car serving meals 
at 8/6 a day. 

The original coaches were of timber with steel underframes, 
and this practice has been retained. Teak is the timber used 
predominantly, and the steel used for the underframe has a 
tensile of 28 to 33 long tons per sq in. Such coaches have a life 
of 40 years. The end door frame of the vestibule is now made 
of channel iron instead of timber, and this provides greater 
safety against telescoping, as has been proved in recent colli- 
sions. 

Several years ago a number of coaches with steel bodies were 
given atrial. They were not well insulated and are too hot in 
summer and too cold in winter; in addition they drummed. 
They showed early corrosion and were not a success. The air- 
conditioned vehicles of the ‘Blue Train,’’ a luxury express, was 
the next attempt at steel coaches. They weigh over 50 tons 
each and are much more expensive than the standard timber 
coaches. The recent suburban motor coaches are also of steel. 
In addition a number of main-line steel coaches without air 
conditioning are on order. 

Originally all rolling stock had a central] buffer of the bell 
type coupled by links and pins. Sevetal years ago, it was de- 
cided to use the automatic coupler, and this is now standard. 
Until such time as those vehicles which have bell buffers and 
are not suitable for conversion to couplers are scrapped, all 
knuckles must have a slot for the link and a hole for the pin to 
permit of their being coupled to a bell buffer. It is hoped that 
this transition stage will soon be over. 

Locomotives. Originally the locomotives were mostly of the 
side-tank type. It was not long before the heavy gradients 
made the eight-coupled type essential; even a ten-coupled 
type was tried but, due probably to some mistake in design, 
it was not successful and one coupled axle was removed. 

When, however, in 1910, D. A. Hendrie became chief me- 
chanical engineer of the newly formed South African Railways, 
he started in real earnest and developed the 4-6-2 and 4-8-2 types 
through various stages until he reached the prototypes of our 
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General characteristics are as follows: 


present standards. 


Class 15: 

Wheel arrangement..... al 4-8-2 
Coupled wheel diameter. . :; , 4ftgi 
Axle load... . ’ . ot 
Grate area (hand-fired) 40 sq f 
Boiler pressure... .... ; 190 ps 
Tractive force... . 3300 
Class 16: 

Wheel arrangement. .. . gciedanwnd 4-6-2 
Coupled wheel diameter A TOPE ip 5 fe 
Ne ae bind 18 tor 
MMII. xcs scien ts 37 sq 
Boiler pressure...... eee . 185 ps 
SE eee 30 


His efforts at getting powerful locomotives on the 3-ft 6-i: 
gage were greatly assisted by the introduction of superheated 
steam. 

These two types were improved in subsequent orders until 
today we have locomotives with the following main particulars 


Class 15-F: 

Coupled wheel diameter 5 ft 
Axle load.. : 18'/o¢ 
Grate area (mechanical stoker ) 
Boiler pressure, . . . . 210 ps 
Tractive force. ee ee 423 


Class 16-E: 

Coupled wheel diameter , 6 ft 
Axle load......... ~~ 20 tor 
Grate area (hand-fired) 63 sq ft 
Boiler pressure : oe ee 210 ps 
Tractive force....... ghee Laer 35 


Class 23 is similar to Class 15-F, having a driving-wheel 
diameter of 5 ft 3 in., a boiler pressure of 225 psi, and a bigger 
tender with six-wheel bogies. 

More and more the trend has been to have general-utility 
locomotives, and the Class 15-Fes and 23 are now so used, hand 
ling freight and passenger expresses equally well. The Class 16 
series is generally relegated to passenger trains of lesser impor- 
tance. Class 16-E is interesting as it represents more or less a 
limit in that the boiler of 6 ft 2'/, in. inside barrel diam with its 
center line 9 ft 3 in. above rail level leaves only a few inches for 
the stack, and the coupled wheels in turn just clear the boiler 
belly. 

Mr. Hendrie also designed several types of Mallets; while 
they served a useful purpose they were not considered too suc- 
cessful, probably the bad water, combined with a long boiler, 
was one of the reasons. Ultimately, they were abandoned in 
favor of Garratts, and the last of them is due for scrapping 

His successor, Mr. F. R. Collins, was responsible for intro 
ducing an appreciable number of Garratts. They were a mixed 
blessing but certainly had a short simple boiler with deep fir 
box. They could handle bigger loads than the consolidated 
types and helped to handle increased traffic without laying a 
heavier track. Various types were ordered, the double six- 
coupled predominating. They are expensive to maintain ind 
therefore preference should be given to the double cight- 
coupled so as to get the biggest advantage for the addict: al 
complications. 

The latest types are: 


Class G.M.: 


Wheel arrangement.. 2-8-2 + 2-8-4 


Coupled wheel diameter...........-.+-.+++:- 4 ft 6 in. 
Axle load......... etch te Sains higdck ee ta aeine s . 15 tons 
Grate area (mechanically fired). ................ 64 sq fe 
Boiler pressure..........--- 0s ceeceeceereeeeeee 200 psi 
ag clk igh 75000 too RemeNand 60,700 Ib 





oases oO 8S 4 O28 © best oo 











June, 1948 


Class G.E.A.: 

Wheel arrangement 4-8-2 + 2-8-4 
Coupled wheel diameter 1 or 

Axle load........... 15 tons 

Grate area (hand fired) 51.3 sq ft 
Boiler pressure. .. 200 psi 
Tractive force.. 55,600 Ib. 


These will probably survive for a long time; so far, the Class 
G.M. has been comparatively cheap in maintenance. 

Perhaps I should mention Class G.L. as the most powerful 
locomotive on the 3-ft 6-in. gage; probably also the heaviest 
built in Europe until the class 23 was built, which, with 
tender, actually weights 218 tons in full working order. It was 
used between Durban and Cato Ridge, a distance of 45 miles 
with practically a constant gradient of 1 in 56, before this sec- 
tion was electrified. To protect the crew from the terrific heat 
in the tunnels, it ran chimney trailing 


Class G.L.: 

Wheel arrangement..... . 4-8-2+ 2-8-4 
Coupled wheel diameter . 4 fe 

Axle load ; 18 tons 

Grate area (mechanically fired 75 sq ft 

Tractive force 78,600 Ib : 
Boiler pressure 200 psi 

Total weight. 211 tons 


ELECTRIFICATION 


The main line from Durban to Volksrust (a distance of 321 
miles) is electrified. This line carries heavy traffic and rises to 
5400 ft in that distance, but the total climb is almost double 
The first section was electrified in 1925. The 
has also 


that figure 
connecting line to the Free State (another 60 miles 
been electrified as the gradient up the van Reenen Pass is 1 in 30. 
The ‘ightning conditions are extremely severe. 

Dect current at 3000 volts is used; the supply is distributed 
at 88 kv ac and transformed by rotary transformers in the older 
substations, and mercury-arc rectifiers in the newer ones. 

The locomotives have two four-wheeled bogies coupled direct 
so that the tractive force is not transmitted through the body. 
Each axle is driven by a 300-hp nose-suspended motor with 
single gear reduction. The tractive force (1-hr rating) is 21,200 
lb, and the maximum pull at starting about 31,000 lb. The 
maximum permissible speed is 45 mph. Locomotives are ar- 
ranged for regenerative braking. Generally a load of 1650 
tons is taken by three locomotives working in multiple with 
one ¢ Ww. 

The suburban services at the Cape and on the Reef are worked 


by electric motor coaches. Unfortunately, the voltage at the 
Cay nly 1500 and will have to be changed to 3000 now that 
it is proposed to electrify the main line between Cape Town and 
Touws River. For the freight and certain other trains on the 
Reef, 28 new locomotives with two six-wheeled bogies have been 
order The first few locomotives are already in service; 
they are rated at 2500 hp, are nonregenerative, and have a maxi- 
mun ed of 60 mph. 
BLUE TRAIN 

TI Blue Train’’ consists of 12 air-conditioned coaches, 
total weight about 625 tons with a dynamo drag of 270 hp. 
Except for a banker up the 20 miles of 1 in 40 uncompensated on 
the Hex River Pass, this train is handled by single locomotives 
all the way from Cape Town to Johannesburg. The distance is 


956 miles and the total time taken from start to finish is 26 hr 40 
min. On the first 400 miles alone the total rise is 11,419 ft and 
total fall 7259 ft. The average over-all speed, including stops, 
1s 36 mph, and 60 mph is never exceeded. In the other direction 
_— all time is 26 hr 8 mia, and the over-all speed is 36.7 
mph. 
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WORKSHOPS 


To maintain the rolling stock and supply other services the 
railways in South Africa had to have repair shops attached to 
the locomotive sheds (roundhouses), but at an early stage 
separate self-contained workshops were built. There was no 
industry to speak of, and the railways had to be self-reliant. 
Spares took a long time to arrive after being ordered and manu- 
facture of parts started at an early stage. Well-equipped ma- 
chine shops, foundries, blacksmith shops, sawmills, etc., had 
to be provided. For a long time the railway workshops were 
the biggest and best-equipped general workshops in South 
Africa, and probably still are. They are prepared to tackle 
almost anything from silver-plating a teapot to repairing a 
battleship. 

Gradually, building of rolling stock has been undertaken, 
and, today, there are regular programs for building trucks 
(freight cars), coaches (passenger cars), and spare boilers 
Recently, a start has even been made with a small number of 
locomotives. The costs are competitive with those of the 
imported articles. 

Rolled sections are now predominantly obtained from ISCOR 
(the local steelworks) but tires, axles, friction draw gear and 
similar items still have to be imported; so are machine tools 
and most of the tool steel. 

From time to time, the workshops have been extended and 
renovated and one or two new ones added, but at present they 
are definitely out of date and too small to cope with the work 
required. Several are to be replaced completely by new and 
enlarged workshops; others are to be renovated radically 
The total work is estimated to cost about £18,000,000 and will 
take years, but it is hoped that certain blocks will be available 
by 1950 

CONTROL OF ROLLING-STOCK MAINTENANCE 

The railways are divided into nine systems, each supervised 
by a system manager directly responsible to the general man- 
ager. He is assisted, among others, by a system engineer and 
a locomotive superintendent. The former is responsible for 
maintenance of track, buildings, and the like; the latter is in 
charge of the engineers and firemen, and the maintenance of the 
locomotives and rolling stock. While he reports to the system 
manager and is controlled by him, the chief mechanical engineer 
can instruct him through the system manager in regard to the 
technical details of his duties. The section of the chief me- 
chanical engineer's office dealing mainly with this work is under 
the assistant chief mechanical engineer (motive power). 

Each of the eight workshops is controlled by a mechanical 
engineer, who is responsible directly to the chief mechanical 
engineer who has an assistant chief mechanical engineer (work 
shops) to deal with this section. The chief mechanical 
engineer, as head of the mechanical department, reports directly 
to the general manager. 

The total shop staff numbers about 14,000; they can be divided 
almost equally into artisans, semiskilled, and laborers, apart 
from the small section of supervisory and clerical staff. All 
artisans have to serve a 5-year apprenticeship; from their ranks 
are drawn the supervisors up to the rank of foremen and even 
works managers, as well as draftsmen. The latter must have 
the Advanced Technical Certificate II, as obtained by success- 
fully attending day and evening classes at the technical colleges 
during the period of apprenticeship, or even thereafter. 

The semiskilled, or operatives, are trained and promoted 
from railworkers (i.e., European laborers) or ‘‘lads’’ (i.e., 
junior trainees). The laborers are either European or non- 
European (colored, Indian, or Bantu). 

Formerly, the engineers were selected from promising arti- 
sans or ‘‘premium’’ apprentices, who had shown promise in the 
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drawing offices. In more recent years, young men who have 
their B.Sc. (Engrg.) degree also have been taken on as pupils and 
promoted to assistant engineers after 3 years of training both 
in the shops and the motive power side, i.e., with the artisans in 
the shops and the running sheds, with the engineers on the foot- 
plate, in the drawing offices, and with the assistant engineers. 
More and more this method of recruiting engineers seems to 
become a matter of policy. 

The engineers start as learner firemen, then become firemen 
(stokers) and, after passing certain prescribed examinations and 
having been firemen for at least 5 years, they are promoted to 
driver (engineer). There are various grades, and in addition 
a drivercan be promoted to running-shed foreman and locomotive 
inspector. 

The running maintenance of the locomotives is undertaken in 
the locomotive sheds (roundhouses). Washouts and boiler 
repairs are done by artisan boilermakers assisted by operatives; 
the mechanical repairs are done by fitters. The locomotive fore- 
man generally is promoted from the ranks of the fitters. He is 
assisted by one or more running-shed foremen, who are respon- 
sible for booking out the drivers and locomotives. 

If there are delays which are due to the locomotive or driver, 
it is classed as a locomotive delay; if more than 15 min is lost, 
the driver gets a docket and has to explain in writing. If the 
locomotive fails to complete the journey on the train owing to 
defects, it isa locomotive failure. Due to various causes, which 
can possibly be ascribed to the war and its aftermath, locomo- 
tive delays and failures have increased, and mechanical officers 
are at present giving special attention to this aspect. 

Lubrication of rolling stock generally, including the carrying 
wheels on locomotives and tenders, is by means of oil-soaked 
wool waste; coupled wheels and side rods are lubricated by hard 
grease, and this lubrication has been very successful. On the 
carrying wheels and tenders, heating has been rather high and, 
in recent years, roller bearings have been fitted. This is also 
true on passenger cars. Such bearings are not an unmixed 
blessing as they also heat up. When they do, the results are 
rather devastating as they then require not only a new bearing 
but very often a new axle as well. Therefore, replacements are 
expensive and, as the roller bearings are not made in the coun- 
try, difficulties occur due to shortage of supplies. 


SPECIAL ASPECTS (LOCOMOTIVE DESIGN ) 


From the foregoing, it will be clear that the first consideration 
in locomotive design was high tractive force to negotiate the 
heavy gradients. As axle loads were restricted (even today they 
are low from an American viewpoint) and sharp curves were and 
still are plentiful, it will be understood why there was a tend- 
ency to use small coupled wheels and have at least eight of 
them; where this did not suffice ten coupled wheels were tried, 
but it was difficult to find suitable designs and Mallets and later 
Garratts had to be used, notwithstanding the additional com- 
plications. As higher speeds are demanded the tendency now is 
to make the coupled wheels as big as circumstances will allow 
to reduce wear. 

The sideplay between a standard new wheelset and the track 
is */gin. On curves up to 700 ft radius a gage widening of */, 
in. is allowed; from 700 to 1000 ft it is '/2in.; from 1000 to 1500 
ft it is */4in. These values must be added to the */s in. to get 
the total sideplay. Check rails on curves and crossings are so 
arranged that the check rail touches the inside of the wheel at 
the same time as the flange of the opposite wheel is hard against 
the other rail; all wheelsets have the same dimension of 3 ft 3 
in. between tires. 

Various methods were used formerly to get an oversight of 
how any given wheel arrangement would negotiate the various 
curves. The classical one was the Roy method. This method 
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is, however, an approximation and with our long wheel bases 
and sharp curves the possible error is very appreciable and 
method becomes unreliable and therefore useless. 

The elliptical method has therefore been adopted as standard 
According to the principles of analytical geometry the circle is 
reduced to an ellipse. At right angles to the engine the redu 
tion is to half or quarter full size and parallel to the engin 
1/94 or '/qo full size. We therefore get the displacements half or 
quarter natural size and engine length '/9, or '/ 0 full size anc 
can work ona normal drawing sheet or a folio size, respectively 

The two rails are represented by two lines (ellipses) situarec 
apart by an amount equal to %/, in. plus the gage widening (1 
the correct scale) and the locomotive by a single straight linc 
with specially marked points for the wheels. The various pos 
sibilities can then be seen at once graphically. 

The ellipses are calculated and drawn once for all for different 
radii and by putting tracing paper over these curves such ai 
investigation can be completed in a few minutes. The method 
is exceedingly accurate and most useful. Turnouts and similar 
special pieces of track can be plotted and investigated in th: 
same way. 

While originally tractive force was the main consideratior 
the general demand for more speed has not gone past Sout! 
Africa. The maximum speed is limited by several factors with 
the present absolute maximum of 60 mph. Time can, there- 
fore, only be reduced for the over-all journey by increasing the 
speed on the slow sections, i.c., eliminate the sharp curves and 
increase the speeds up the banks. 

The present basis of design is therefore: 

(a) Eight coupled wheels as the most that will give a rea 
sonable arrangement for the sharp curves, bearing in mind that 
the wheels should be as large as reasonably possible to give high 
maximum speed and minimize wear and maintenance. 

(6) The maximum axle load and adhesive weight that the 
track will allow. 

(¢) Cylinder dimensions that will give a tractive force, cal- 
culated at 75 per cent of the boiler pressure, equivalent to at 
least one quarter of the adhesive weight; generally a figure of 
1:3.8 or even slightly more is adopted 

(4) All che available carrying capacity left is used to put ir 
the biggest boiler possible, the main stress being on size of grate 
area, according to Lawford Fry's theory, with reasonable pro 
portions to correspond. 

(e) Spark arresters of the ‘‘Master Mechanics”’ self-cleaning 
type are fitted. As the result of recent experiments we believe 
to be able to prescribe the size of the cross sections at the vari- 
ous stages in terms of the tube area. 

Cf) Unless special considerations determine otherwise, 4 
mechanical stoker is fitted to grates of 60 sq ft and over. 


TESTS 


Since 1927 the South African Railways have had a dynamome- 
ter car (ex USA) and regular tests were carried out til! the 
outbreak of war. Much work has been done to get the correct 
proportions for the front end but details would take too much 
time. For ascertaining locomotive performance and efficicncs 
the procedure is briefly as follows: Coal is weighed in bags, 
samples being taken to determine calorific values; the tender is 
calibrated by means of a glass tube and calibrated scale, one on 
each side of the middle of the tender. The boiler gage glass 1s 
calibrated by feeding from the calibrated tender while standing 
and reading the amount of water for every inch. The coa! and 
water consumed can therefore be determined from watering 
station to watering station. 

The boiler performance is kept steady for each test in so {ar as 
possible by working to a predetermined back pressure measured 
in the exhaust pipe well below the nozzle, it being acceptec 
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that if the back pressure is kept constant so will the draft and 
firing rate be. This is the nearest approach to working at a 
constant rate than can be achieved in track tests. Burning rate 
is calculated on the steaming time (the little coal burned while 
drifting being neglected). 

[he drawbar horsepower-hours are determined by the inte- 
grator onthe car. While indicator diagrams are usually taken, 
the ratio between indicated and drawbar horsepower is not con- 
stant on track tests and attempts to calculate the indicated 
horsepower hours are therefore not too successful. Moreover, 
the evaluation of indicator diagrams is a laborious work. A 
iscful unit that is regularly used has been introduced, viz, 

effective horsepower-hour.’’ It is obtained from the drawbar 
horsepower-hour by increasing it in the ratio, weight of train 
and locomotive to weight of train. It will be seen that this 
unit corresponds more or less to brake horsepower of a station- 
ary engine, or, in other words, it is the work that would be 
done at the rims of the driving whecls if the engine were jacked 
up; it is slightly nearer to indicated horsepower-hour than the 
draw bar horsepower-hour as obtained in the Altoona test plant. 

This unit is a good one for comparison of the performance of 
locomotives being independent of the ratio of the weight of the 
train to that of the locomotive. It has also been found that the 
value of the effective horsepower-hours used per ton total weight 
is very nearly constant for all trains between two given points. 
Having determined this figure and knowing the basic consump- 
tion figures for a given locomotive, the coal and water con- 
sumption for any assumed load can be calculated at once. The 
practical application of this method is obvious. 

The track tests results are usually plotted with firing rate in 
pounds per square foot of grate area per hour as a basis and in 
this way the consumption and various other figures relative to 
firing rate can be determined. While a slow heavy train ora 
fast light train, both to the same firing rate, is not strictly com- 
parable, it is surprising how close the test points lie relatively 


to the average curve. 
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WATER TREATMENT 

In view of the bad nature of many of the waters, it is not sur- 
prising that fairly early attempts at treatment were made. 
Isolated lime-soda plants were erected at the beginning of the 


.century; in South-West Africa, the Germans had a fairly sys- 


tematic lime-soda treatment, and at Beaufort West a distilling 
plant was erected. Most of these early attempts were aban- 
doned in favor of internal treatment with various materials. 

In 1924, a new start was made with lime-soda plants ona small 
scale under strict chemical supervision. Since 1930, the use of 
water-treatment plants has been extended. The lime-soda 
plants are of the Paterson type and treat water having a total 
hardness up to 80 parts per 100,000 (temporary 30, permanent 
50). The method has been improved by ‘‘floc control"’ by the 
addition of sodium aluminate. The treated water is further 
conditioned by the addition of briquettes, etc. 

On certain sections by-pass or wayside treatment is adopted, 
while on the coastal sections, where the water contains root 
acids, lime has to be added. Where river waters are used, 
clarification is necessary. In fact, the only boiler explosion 
known to the author was caused by feeding unclarified water 
after a thunderstorm. 

On the Cape Midland System, a series of **Permutit’’ base- 
exchange plants was installed in 1942, with marked success. 
Here the water has a hardness of about 35 and is softened down 
to about 1-2 parts in 100,000, whereas by the lime-soda process, 
we soften to about 3 parts per 100,000. 

It has been found that not only is boiler maintenance appre- 
ciably reduced by water treatment but longer periods can be 
allowed between washouts. Without antifoam, it is possible 
to go to a concentration of about 250 total solids in 100,000, and 
with antifoam to 500 parts total solids before priming com- 
mences. To prevent the concentration going above these 
figures, a system of continuous blowdown supplemented by 
blowing down by hand has been introduced. 
























ACCIDENT PREVENTION 
Using Operations-Analysts Procedures 


By JOHN V. GRIMALDI 


ASSOCIATION OF CASUALTY AND SURETY COMPANIES,' NEW YORK, N, Y. 


AFETY engineering can be an important part of scientific 
management because it offers a logical and systematic 
procedure for reducing costs, increasing production, and 

solving management problems. Its acceptance as an industrial 
necessity will continue to depend on the abilities of its practic- 
ing members, who through the application of scientific pro- 
cedures and deductive thinking will develop the principles of 
safety from a philosophy to a science. 

It was an appreciation of this need which motivated us to 
try the application of methods-engineering procedures to 
certain selected accident-prevention problems. Fundamentally, 
the methods engineer makes a contribution to management 
similar in scope to the safety engineer's. The safety specialist 
is concerned with the harmful influence of faulty operations 
and poor design on successful production as indicated by the 
occurrence of accidents. 

Before describing the application of operations-analysis pro- 
cedure to accident-prevention work, our interpretation of the 
relationship between methods engineering and safety engi- 
neering as it applies here will be stated. 


METHODS ENGINEERING 


Methods engineering is a device which subjects each opera- 
tion of a given job to close analysis in order to eliminate every 
unnecessary step, and thus determines the quickest and best 
method for performing each essential operation. The opera- 
tions analysis is the first step toward obtaining all the possible 
facts relating to the job. It should not be confused with time 
and motion-study analysis, which is the secondary step in 
methods engineering and is made when the time required to 
conduct such an analysis is justified. For our purpose, time 
and motion-study analysis is outside the realm of safety engi 
neering. 

Since the objective of the operations analysis is to determine 
the details of a job, it should be the principal tool of the safety 
engineer, for the following reasons: (1) He must know the 
details of a job before he can make a sensible corrective recom- 
mendation. (2) Since the ultimate purpose of the procedure is 
to reduce unnecessary steps, this reduction in itself will lessen 
the degree of hazard. This is of paramount importance for the 
accident preventionist should be accepted not only as an elimi- 
nator of hazards but also as an improver of industrial prod- 
uctivity through increased mechanical and personnel effi- 
ciency. 

In order to give the procedure a name suitable for our purposes, 
we call it, ‘‘methods safety analysis.’ As the term implies, it is 
primarily concerned with investigating the mechanical hazards 
of the methods of an operation, rather than determining its 
hazardousness due to various petsonal factors of the workers. 


1 Director of Industrial Service, National Conservation Bureau, 
Accident Prevention Division. 

Contributed by the A.S.M.E. Standing Committee on Safety and 
presented at the Annual Meeting, Atlantic City, N. J., December 1-5, 
1947, of Taz American Socitgty or Mecuanicat ENGINEERS. 


Offhand, one may think this is an incorrect approach to the 
business of eliminating accidents, for we know that the worker 
is most often responsible for accidents through his personal 
failure. However, the causes of his failure, it must be re- 
membered, are influenced by his mental or physical make-up, 
according to his inherent characteristics, ¢.g., he either has 
naturally quick reflexes or he does not; he is intelligent and has 
the correct attitudes for safety, or he does not; he may fatigue 
easily, or be highly excitable, and so forth, depending on the 
person he is. Such qualities or the lack of them are difficult to 
determine without psychological or psychiatric testing and are 
therefore beyond the scope of the methods safety analysis 
Occasionally, however, these characteristics are affected by 
certain materials and conditions which are definite parts of the 
methods of a job. For example, such materials as carbon tetra- 
chloride, methyl chloride, trichlorethylene, and carbon n 
oxide can cause dullness, confusion, excitement, and languor, 
headache or visual disturbances, plus other effects directly re- 
sponsible for accidental injury. Unpleasant working conditions 
such as poor lighting and noise, may have a similar effect 
Since accidents often can be attributable to human defects, 
rather than to mechanical, the safety engineer must know, con- 
cerning any accident, how much of the responsibility for its 
occurrence can be placed on human defects and how much on 
mechanical. Only then will he be certain of what preventive 
measures should be used and where they ought to be em- 


phasized. 


PERSONAL FACTOR IN ACCIDENTS 


Even though the methods safety analysis like all other 
accident-investigation techniques is unable to point out explic- 
itly the personal accident factors, it does assist in determining 
how accountable the personal factors are. This is possible by 
being able to investigate the mechanical and methods hazards 
more closely. The investigator can ascertain, therefore, how 
much of the responsibility lies with the methods of a job 
If the operations of a job are found to be well planned, with no 
particular chance for accident, then the reason for the occur- 
rence of an accident must be due to personal factors. 

The fundamentals of the methods analysis for safety are the 
same as for any operations analysis. They are as follows: 


1 Break down the job or operation into its elementary steps. 
2 List them in their proper order. 
3 Then examine them critically. 


The only difference is that while the operations analys« in- 
vestigates the steps of a job with the aim of eliminating those 
that are unnecessary, or substituting for those that are inefli- 
cient, the safety engineer examines each step for its possibility 
of causing an accident. Sometimes he achieves the same results 
as the operations analyst who is principally concerned with the 
efficiency of the job, for the safety analyst will find the oppor- 
tunity to eliminate hazardous steps rather than guard them. 
At other times, he may be able to reduce the number of steps 48 
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a whole and thereby decrease the hazardous aspects of an opera- 
tion, for the fewer the steps to be performed the less will be the 
exposure to acc idents for any one cycle of an Operation. 

There are four units to be considered when analyzing a job 
operation for its possible hazards; these are as follows: 


| Man: A representative word including one or all of the 
following: The operator, the supervisor, any other person or 
individuals responsible for safety on the job, the injured person, 

2 Methoi: The working procedures of the process being 
investigated. 

3 Machine: The machine tools employed; there may be one 
or more. 

4 Material: The substances and articles, other than machine 


tools, employ ed in the process 


Man"’ is generally the unit it is desirable to protect from 
accidental injury caused by faults in the other three units of the 
group. Therefore the investigator is concerned first with the 
potential hazards to personnel, involving the method, machine, 
or material. We can consider that the major types of accidents 
on the job, which are apt to be caused by these three remaining 


quantities, can be placed in eight groups as follows 


a Fall of person—on the same level 


Fall of person—from one level to another 
Overexertion—causing strains 
Falling, sliding, flying objects 

Caught in, on, or between 

Struck against 

Temperature extremes and electric shock 


Inhalation, absorption, swallowing 


MAKING THE ANALYSIS 


The success of the analysis depends upon the attitude of the 
investigator. Asa matter of routine, he can merely list the steps 
of the operation and enter his observations on a chart, in which 
case he will learn more of course than if he never made the survey 
ata Or he can adopt for himself a questioning attitude as he 
lists cach step which will compel him to inquire about the reaso 
for cach step’s being performed and for the use of the procedure 
that is being employed. It is only by questioning and investi- 
gating that he can learn the facts concerning the operation as it 
is presently being worked, and he can then make a prudent 
decision as to what should be done to safeguard it and maintain 


or improve its productivity. He should remember that opera- 


tion procedures can be improved time and again as engineering 
ingenuity and a fresh viewpoint are permitted to influence the 
subject. There should be no hesitancy to ask questions on the 
part of the analyst for that is the scientific way if onvestigating 
any problem. The scientist refuses to accept as gospel that with 
which he is unfamiliar. He recognizes that it is no disgrace to 


be ignorant of an unfamiliar subject, but it is not to his credit 


to ncclect to acquire knowledge when necessary. He accepts 
little or nothing as being right because it exists, but asks ques- 
tions. Quite often it is a decided advantage to ask questions 
even when the answer is apparent, for thinking is thereby 
stimu! ited and new viewpoints and ideas are contributed. 
Similar to operations analysis, the methods safety analyst 


¢examincs each step of the job or process from its very beginning, 
whic! usually is the issuance of the work order, job ticket, or 


blueprint. As each step takes place in the operation of the job 
Or process, he notates it by numbering it in its proper order, 
followed by a brief description of the step. To facilitate the 
methods-analysis procedure, it is recommended that the in- 
Vestigacor provide himself with a clipboard, several prepared 


Outline sheets of paper of standard letter size, and a few well- 
sharpened pencils so that he can make notes readily and legibly. 
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Then he examines the step with respect to the method, ma- 
chine, or material involved to see if any or all of these three can 
be responsible for the cause of one or more accidents of the types 
just listed. If he finds a step that is potentially hazardous 
he notates (alongside of the step description) the alphabetical 
letter representing the type of accident apt to be caused. He has 
a record, therefore, of (1) the steps of the job, (2) those steps 
which might be hazardous, and (3) a means of reference for 
additional study of these steps, if necessary, in order to apply 
the proper corrective. 


TYPICAL EXAMPLES 


Case 1: Two employees in an inspection department, at sepa- 
rate times, had received smashed toes when a stack of 30 pieces 
of armor plate, approximately 36 X 24 X %/s in., standing 
on end against a workbench, lost its support and slid to the 
floor. It was reported the pieces of armor plate were stacked 
on end because the department was crowded and there was not 
sufficient room to leave them on the skid pallet on which they 
were delivered. (The pallet containing the armor plate had 
been towed from the receiving department to the inspection crib, 
a distance of approximately 50 ft.) The pallet was approxi- 
mately 6 X 4 ft in size. Inasmuch as each piece had to be 
Rockwell tested, the men piled the pieces on end as they re- 
moved them from the pallet. This was apparently easier than 
finding space to place them flat on the floor, then later lifting 
them to the Rockwell machine workbench. The foreman's 
report showed that similar accidents had happened several 
times but only in these two instances had an injury occurred. 

After the usual accident investigation, it was recommended 
that men working in this inspection crib wear safety-toe shoes, 
and the hazard was believed to be eliminated. When the acci- 
deut was analyzed according to the methods safety analysis, a 


TABLE 1 COMPARISON OF OLD AND NEW METHODS OF 
HANDLING ARMOR PLATE 
Old method - —New method 
Accident Accident 


Ossi- Ossi- 
Eitity Description Pility 
Armor plate deliv- 

ered on steel table 


Step Description 
I Armor plate deliv- D 
ered (30 pcs/day 
on pallet from 
component plant 


2 Hydraulic lift picks Tow to inspection 
up pallet department 
2 Tow lift to inspec- Armor plate remains 


stored on table 
until ready for test 

Slide armor plate off D 
table to Rockwell 
bench as needed 


tion department 


4 Remove armor plate G 
from pallet and 
stack against 


bench 

5 Armor plate remains D Send table back to 
here until worked component plant 
on 


6 Remove pallet 
7 Lift armor plate, C 
iece at a time, to 
Rockwell table 
RECOMMENDATION : Provide a 
welded tubular steel table 40 in. 
X 3o in., the height of a work- 


Note: Apparently the hazard 
(type D) in step 4, permitting in- 
jury to the fingers of the man 
bench. Equip table with 6 in. who is sliding the armor omg 
casters and a wheel lock for 2 of still exists. | However, this is 
the wheels. Make two so that overcome by using a #/q-in. X * 
one is always at component plant 3/,-in. X 2 ft piece of wood as a 
waiting to be loaded. wedge placed under the armor 

plate as it is slid from the pile to 
the workbench. The wedge is 
pulled out when the piece of 
armor plate is in position and is 
used in the same manner for the 
next piece. 
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TABLE 2 COMPARISON OF OLD AND NEW METHODS OF PRESS 
OPERATION ON SMALL PARTS 








-———_Old method —New method———-—. 
Accident Accident 
Step Description type Description type 
1 Thread strip through Setup die 
bottom die 
2 Placedie underram E Thread strip through 


bottom die 
3 Placetopdieincor- E Trip the treadle 


rect position over 


bottom die 

4 Press two hand con- Thread strip through 
trols bottom die 

5 Remove dies from E 
under ram 


6 - Place blanked piece 
in receptacle 

7 Separate top die 
rom bottom 


8 Thread strip through 
bottom die 
Pieces produced—8 Pieces produced—25 
per min per min 


RBCOMMENDATIONS: In order to keep added expense down to a minimum, 
the blanking dies can be improved by converting them to “‘setup’’ dies. 
This can be done by adding #/,-in. plates to the backs of the top and 
bottom dies and providing #/,-in. owed guide rods to maintain the 
fixed positions of the dies, thus permitting the bolting of the bottom die 
to the bed of the press and the top to the ram. This, it is emphasized, 
can be done using the same blanking die now employed. The area 
around the ram should be guarded by a barrier enclosure and the press 
can then be operated by a foot treadle, discarding the two-button con- 
trol. In addition, the press could be inclined, permitting the cut piece 
to slide out the back fda bottom die, into a receptacle. 


more efficient elimination of the accident-causing factors was 
achieved. The analysis is outlined in Table 1. 

In Table 1 it will be noticed that the number of steps of the 
operation have been reduced from 7 to 5, and at the same time 
the safety conditions have been distinctly improved. The case 
just described is an example of the analysis of a process involving 
a flow of materia] rather than a mechanical operation. The 
next example concerns the investigation of a mechanical 
Operation. 

Case 2: A small shop possessing two punch presses had a 
subcontract to blank out and, in some cases, to form certain 
airplane small parts. The orders for blanked pieces far exceeded 
those for pieces to be formed. The number of pieces produced 
with each die, on a run, amounted to only 1000 to 3500, approxi- 
mately, depending upon the piece. It did not pay the shop 
owner, therefore, to make compound dies, use an automatic 
feed, or other more productive, but more expensive devices on 
his presses when he was required to produce so few picces. 
Therefore for blanking he used the drop-through type of 
blanking die which necessitated separation of the top and 
bottom dies manually after each cycle of the press. Then the 
Operator was required to put his hands under the ram in order 
to place the top die in correct position relatively to the bottom 
die in preparation for blanking the succeeding piece. The 
materia] was fed through a slot in the bottom die in strips 4 
ft long. A two-button control requiring simultaneous pressure 
on both buttons to operate the presses constituted the safeguard 
on each. Table 2 indicates the results of the methods safety 
analysis. 

It is apparent in this case, as in Case 1, that improved safety 
increased the cfhciency of the, job, for the number of steps of 
Operation liave been reduced from 8 to 4, while the number of 
Pieces turiicd vu. i 4 times as great. 


ADVANTAGES OF METHODS SAFETY ANALYSIS 


The advantages of such an investigation procedure as the 
methods safety analysis are many, some of which may be cited 
as follows 














1 It maps out all the details of an operation so that they 


can be studied and restudied. 

2 It is quick, simple, factual, and objective so that its : 
sults can be used easily and with confidence. 

3 It permits a ready comparison of the undesirable method 
and the proposed new method, demonstrating the types of 
hazards and number of steps involved in each. 

4 It presents a picture of the effect on production which 
a safety improvement will have. 

5 It isan aid in showing management, when necessary, that 
a properly designed safety feature does not hinder productive 
output and, therefore, can assist in convincing management of 
the benefits to be gained by improving the safety of a method 

6 It permits the engineer to discern and improve ways for 
increasing the productivity of an operation. 

7 It facilitates the analysis of the safety potential of a job 
before an accident has occurred 

8 It assists in the thorough investigation of those methods 
which have involved accidents, but in which the causes are 
obscure. 

9 Perhaps, of greatest importance, is the evidence it pro 
vides to support the safety engineer's too often disputed con- 
tention that “‘improving a shop's safety will increase its pro- 
duction efficiency.” 


o 


Safety 


NDUSTRIAL injuries can be reduced substantially if de- 

signers and users of material-handling equipment realize 
the alarming extent of accidents and economic loss caused by 
unsafe handling practices as reported by the National Safety 
Council, according to Charles S. McIntyre, vice-president, 
Monroe Auto Equipment Company, Monroe, Mich. 

Recent Council figures show that one fourth of all com- 
pensated injuries and one fifth of all compensated permanent 
disabilities in eleven leading industrial states were the result 
of unsafe methods of moving parts and equipment. 

These figures are all the more surprising when it is noted 
that the causes, in many cases, are so simple as to escape 
ordinary attention. Twelve per cent of these ‘‘unsafe methods 
of handling materials,’’ for example, were caused by lifting in 
an awkward position and lifting with a jerk. Eleven per cent 
were caused by lifting with the back instead of the legs. 
Another 13 per cent were caused by workers having a poor 
hold or grip. 

Here, alone, is a total of 36 per cent of the materials-handling 
accidents that probably could have been prevented by using 
equipment readily available today. Lifting with bent back 
and lifting in a stooping position can be avoided by using skid 
boxes mounted on stands to feed materials to machine operators 
through the bottom so that stooping over is not necessary. 
Poor grip can often be corrected by using pallets and other 
equipment with rounded edges that permit a firmer grip and 
also eliminate cut hands and fingers as we!l as damage from 
sharp edges to tear bags and cartons and fatigue banding wire. 
Pallets and boxes that are designed for casy moving about with 
lift or hand trucks often will remove the temptation to move 
it by hand or perform some other straining or awkward opeta- 
tion. 

New materials handling equipment offered with a vicw to 
safety as well as greater production and lowered costs, includes: 

A drop-bottom skid box that feeds part by gravity through 
a bottom that is released by a convenient lever, permitting 
forgings, stampings, castings, and other small parts to slide 
down into a convenient, waist-high tray that is readily accessi- 
ble to the operator. The boxes are mounted on stands so 
that stooping over and bending are eliminated. 
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OR national welfare there can be no question as to which 
alternative is desirable. On the other hand, in these 
confusing days, it is difficult to see where we are heading. 
Newspaper headlines are full of strike threats in almost every 
major industry. Less widely publicized, but equally apparent 
to the careful observer, are many signs of progress 

Barbash's excellent book,” ‘‘Labor Unions in Action,’’ is 
valuable in helping the layman to assess current events in labor 
relations. He gives a concise and illuminating analysis of the 
reasons why workers join unions and why unions must or- 
ganize workers. He also provides much readable and inter- 
esting material on the structure, government, and function 
of unions; their basic techniques of collective bargaining and 
strikes, as well as their many-sided concern with civic and 
Despite its brevity, the book provides a 


political affairs. 
It also contains many 


worth-while and fair-minded survey 
pages of notes and references. 

The author shows that in America union activity and 
leadership are extremely diverse and dynamic. Both factors 
naturally make it difficult to generalize about unions and to 
reach significant conclusions.* Nevertheless, the book is 
instructive, especially the chapter on union leadership which 
contains many helpful observations. For example, the author 
makes several distinctions that provide a useful test for differ- 
entiating between union leaders as politicians and as labor 
The former are chiefly interested in securing short- 
‘“‘more here and now.” 


Statesmen. 
tun gains for their membership; 
They are very conscious of their need to build and maintain 
a following in order to make secure their leadership status. 
Too much of their productive energy is dissipated by attention 
todetails. In Barbash’s opinion, the foregoing preoccupations 
constitute the ‘‘hard core of qualities common to all union 
leadership."* Actually, however, this type of response is 
almost necessarily imposed upon labor leaders by the political 
character of their position. Only such outstanding men as the 
late Sidney Hillman, Philip Murray, David Dubinsky, and 
Walter Reuther, for example, have been able to free themselves 
from these limitations and to attain the stature of labor states- 


men. Unlike politicians, who exploit the power of numbers 
and who act on expediency, statesmen develop policy. They 
act on the realization “‘that the union has a positive stake in 
Maintaining and increasing the efficiency of industry (and) 
that conflicts of interest between labor and management, 
while they exist, can be minimized by establishing, adhering 
to, and developing a kind of collective bargaining common 

‘One of a series of reviews of current economic literature a 
enginecring prepared by members of the Department of Economics an 
Social Science, Massachusetts Institute of Technology, at the request 
of the Management Division of Taz American Society oF MECHANICAL 
Enow: Opinions expressed are those of the reviewer. 


_ *“Labor Unions in Action: A Study of the Mainsprings of Union- 
ism,"’ by Jack Barbash, Harper & Brothers, New York, 1948, 224 pages. 

* His difficulty receives confirmation, all the more convincing be- 
Cause it is unintentional. In the short time which elapsed between 
the preparation of the manuscript and the publication of the book, 
Many of his statements had already been superseded by events. Cf. 
PP. $2, 185, 199, 209. 
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law.’’ In the words of Walter Reuther, labor statesman are 
not interested in operating ‘‘as a narrow economic pressure 
group. They want to make progress with the community 
and not at the expense of the community.”’ 

Many of these leaders have been able to establish sound 
co-operative relationships with management. However, Bar- 
bash makes the significant statement that such union-manage- 
ment co-operation “‘grows out of the economic realities of a 
given industrial situation. It is a vital force only where the 
union is strong and is accepted by management.”’ 

The book by E. J. Lever and Francis Goodell,‘ ‘‘Labor 
Management Cooperation,’’ addresses itself specifically to the 
problem of developing teamwork relationships. The authors 
redefine the problem of mutual relationship between manage- 
ment and labor in view of our modern technological situation 
In their opinion, management and labor need no longer focus 
attention on vying with each other to maintain narrowly de- 
fined self-interests in an economy of scarcity. ‘‘Instead, the 
problem is: How can our unions now assume their share of 
responsibility in working best with management? How can 
management best utilize labor's demonstrated capacity to co- 
operate in a joint program for increased productivity?” 

The authors advocate the Joint Production Committee as the 
best means of ‘‘channeling everyone’s good will toward the 
one goal of greater production."’ The bulk of the book pre- 
sents a detailed analysis of the mechanics of setting up and 
running a joint production committee. Thus it could more 
appropriately be called a Joint Production Committee Hand- 
book. This is both its virtue and its defect. It gives many 
practical hints to those who are responsible for setting up such 
committees. But in describing only one solution to the 
broad problem of management-union co-operation, the authors 
have unnecessarily limited the subject. As a result, the book 
lacks the vitality and sweep of its British counterpart, G. S. 
Walpole’s epoch-making book, *‘Management and Men.”’ 

William Gomberg’s challenging book,® ‘‘A Trade Union 
Analysis of Time Study,’’ might at first glance seem to fall 
outside the scope of this review. It is a scientific analysis 
published for the Industrial Relations Center of the University 
of Chicago. On the other hand, two facts give it an important 
place here. First, Dr. Gomberg is the Director of the Manage- 
ment Engineering Department of the International Ladies’ 
Garment Workers’ Union. The existence of this institution in 
itself is convincing evidence of a progressive union's interest in 
scientific management. It has been instrumental in solving 
many knotty collective-bargaining problems which gravely 
concerned both workers and management. Second, and even 


(Continued on page 534) 
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4‘*Labor-Management Cooperation and How to Achieve It,’ by 
E. J. Lever and Francis Goodell, Harper & Brothers, New York, N. Y., 
1948, 128 pages. 

5 ‘*‘Management and Men: A Study of the Theory and Practice of 
Joint Consultation at All Levels,’’ by G. S. Walpole, Jonathan Cape, 
London, England, 1944. 

®**A Trade Union Analysis of Time Study,” by William Gomberg, 
Science Research Associates, Chicago, IIl., 1948, 188 pages. 




















































SOCIAL ASPECTS of - 
DECENTRALIZATION 


By DON G. MITCHELL 


PRESIDENT, SYLVANIA ELECTRIC PRODUCTS IN 


MERICA has grown great by mechanization. It has 
developed the largest volume of power and has so in- 
creased the productivity of the individual workman 

that our standard of living exceeds that of any other nation. 
Wages are higher here, hours of work generally are less. 
Workers live in better houses, have more automobiles, radios, 
telephones—but still they are uneasy. Their discontent is evi- 
denced by the degree of labor organization, by the number of 
strikes, by the repeated demands for higher wages and other 
benefits, by the number of radical leaders, by their political- 
action groups, by their desire to have more of a voice in manage- 
ment decisions. 

Regardless of what the development of the machine has 
accomplished for the people of the United States, progressively, 
it has taken from the workers something that cannot be com- 
pensated for by more material things and more physical com- 
forts—individuality. 

That is the fine thing about the American worker—he has a 
sense of essential values. He realizes the importance of such 
fundamental things as freedom, individuality, soul. When 
these are gone, life itself becomes mechanical and all men pup- 
pets subject to the whims and fancies of those in control. We 
see this happening in many countries where the worker never 
did share in the good things of life as much as American workers. 
Nevertheless, the same doctrines of statism and communism 
have gained converts here. 

Most people cannot understand why anyone with all that 
America has to offer by way of independence and plenty, and 
even luxury for most, could accept any authoritarian doctrine 
such as communism. It can only happen as labor is convinced 
that it has been reduced by the machine to an economic abstrac- 
tion. 

Battling these foreign political and social concepts by legisla- 
tive enactments may produce some temporary checks, but in the 
long run more progress will be made by understanding and 
eliminating the sources of infection. This is a job in which 
industry by voluntary action can do more good by progressive 
management than government can do by regulatory legislation. 

Government, especially in a democracy, doesn’t cure social 
problems, it merely applies mass soothing syrup in the form of 
mandatory restrictions which leave little or no incentive for 
voluntary betterment. In fact, social history is full of proof 
that the more we leave to government in this area, the more 
circumscribed and regimented the individual becomes. 

Democracy can go forward only when men and women are 
persons, not numbers. The dignity of the worker must be re- 
stored. As America was physically made great by the ‘*‘Ma- 
chine Age,’’ through which*we have come to our present state, 
so will America become socially much greater by starting now 
to establish the “‘Age of Man."’ Industrial decentralization is 
an important step in that direction. 





Contributed by the Management Division and presented at the 
Annual Meeting, Atlantic City, N. J., December 1-5, 1947, of Tue 
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PRACTICAL AND ECONOMIC CONSIDERATIONS 


Lest anyone gain the impression that decentralization is 
purely an effort to correct social problems which have arisen in 
industry, let him be assured that it is very realistic and prac 
tical. Neither the company with which the author is asso- 
ciated, nor any other manufacturer with a desire to be progres- 
sive, could afford to engage in decentralization unless it proved 
itself economically. Some operations, such as heavy-equip- 
ment production, demand concentration. Therefore it woul 
not be justified economically to decentralize their manufacture 
Even in this case, however, it may be that feeder plants for 
certain parts and operations could provide some degree of de- 
centralization. 

Any loss in the efficiency that comes with centralized co 
ordinated production, we feel, is more than made up by the 
improved productivity of the employees in our smaller plants 
For instance, we have found a better attendance record, less 
absenteeism, smaller turnover, and greater pride in the work 
Spoilage is less and production errors are detected more readily 

It may not be possible always to determine these benetits 
from company records. There are many overlapping influences 
which sometimes have to be weighed before the benefits can be 
evaluated properly. For instance, it is not at all unlikely chat 
wider variations in efficiency, as between two plants, can be 
attributed to the experience of plant managers rather than to 
plant location. We know this to be true in some of our plants 
where an older and more experienced manager of a plant no 
more favorably located than a plant managed by one less expert 
enced has a better record. 

Other factors which have a bearing on results are the number 
of changes of type of production, newness of the general pr \d- 
uct, union leadership. One cannot expect, therefore, to get a 
clean-cut comparison merely by isolating the factors of decen 
tralization when so many other factors, some of which may be 
controlling, are present. 

There are other benefits from decentralization which, though 
classed by some as intangibles, nevertheless are real and sub 
stantial. With the increase in divisions and subsidiaries and 
with a growing diversity of product, decentralization helps to 
break down the complexity of the task and lightens the burden 
on any group of executives. 

Plants located closer to regional market: bring faster and 
better customer service. 

During periods of expansion less industrialized areas fre- 
quently offer many attractive features such as lower land cost, 
taxes, etc. 

Especially important is the opportunity that decentraliz: tion 
offers for experimentation, particularly in the field of induscrial 
relations, before instituting plans, policies, and procedures on 4 
company-wide basis. Examples are installation of job ev :lua- 
tion, time study, merit rating, rumor clinics, employee-att icud¢ 
surveys, running plants with or without cafeterias, or oad 
programs of recreational activity to get a comparison. 

Moreover, decentralization is not a formula that will « all 
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our social and economic problems just by taking large doses 
Nor is itan unmixed blessing. It, too, has its pitfalls, and these 
nust not be overlooked in a blind allegiance to the principle. 
For instance, a popular conception of decentralization is the 
establishment of many factories in rather small communities. 
That is not the correct approach. Some limited operations 
may do very well in small towns, but, in general, decentraliza- 
ion should not be carried so far down the scale of community 
size that it boomerangs. A community, for instance, must not 
be so dependent upon a single plant that a shutdown brings 
suffering upon the entire population. Rather than let such a 
situation develop, it might be far better to help the community 
o secure more diversified employment, even if it means a re- 
duced operation on the part of the single plant. Ifa factory is 
so large as to absorb nearly all the available labor, it is penalized 
in that it has lictle or no opportunity to exercise any selectiv- 
ity in hiring workers, while the local people are apt to feel that 
they have little or no freedom in choice of employment. 
Regardless of the management, when a plant becomes too 
large for its locality the workers know it, and realizing how 
dependent the company is upon them, take advantage of the 
situation. Under such circumstances plant efficiency naturally 


suffers 

In other words, it is possible for a community to be too small 
co justify the establishment there of a factory of the proper size 
for a particular operation. Since different products will have 
different plant sizes for economic production it is difficult to set 
any hard and fast rules for the ideal size of community. This 
we do know, however, that communities can be so small or 
local operations can absorb so much of the local labor that 
they are mutual liabilities 

Diversity of location and community selected are important 
but not more so than the size of plant. Herein lies the very 
heart of decentralization 


PROPER SIZE OF PLANT MUST BE DETERMINED 


How big should a plant be to enjoy the best operation? 
General Robert W. Johnson, chairman of the board of Johnson 
& Johnson, stated the case very aptly when he said: ‘‘A factory 
should be as long as a man’s shadow. A factory which one 
man can fully comprehend is just about the right size." 

How many times have we heard it said of a company, which 
had grown big, that there wasn't the same spirit as when the 
‘old man,"’ who started the company, was around. He knew 
not only every operation, but every employee and could call 


him by name. No matter how rough or gruff he may have 
been, he was as a rule greatly respected. He may have been a 
martinet but his employees were people, not mere numbers. 

In some ways, I like to think of decentralization as a return of 
the ‘old man"’ to production. Each plant, in other words, 


should be of such a size that one man could know everything 
that is happening at each bench, know every machine operation 
and, equally important, know all the employees. Under these 
conditions, the plant manager is boss. He operates that plant 
and makes decisions, within of course the company’s basic 
policies, as though it belonged to him. 

With such a program of decentralization, the broad policies 
can be worked out by and come under the control of top manage- 
ment, after which the executive direction of the company will 
be more advisory and consultive than directive. Plant mana- 
gers will be expected to make their own decisions and to be 
tesponsible for results. There is little room for alibis where 
there is undivided authority. 

When expressed simply it sounds easy but as a matter of fact 
gteater attention to organization duties and responsibilities is 
Necessary in a decentralized operation, because the channels of 
Communication between individuals are not as simple. Just 
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the mere physical separation of many miles makes it more diffi- 
cult for two people to thresh out a difference of opinion than if 
they were in the same building or group of buildings. This 
doesn’t mean that men have no room for self-expression—they 
have plenty of it. All that is meant is that when a man is 
given a certain responsibility and authority be sure that it 
is clearly stated and that it is generally understood. 

When properly set up, the local manager becomes important 
to himself, to his employees, and tothe community. When the 
newspaper reporter calls, the manager doesn’t have to get a 
release from the central executive office. He is accepted by the 
Chamber of Commerce and the service clubs as the head of an- 
other business. He doesn’t have to get permission to engage in 
Community Chest, Red Cross, or other local drives. 

Practically every one of our numerous plant managers is an 
active member of Rotary, Kiwanis, or the Lions. They are 
taking leading parts in fraternal orders, community drives, 
Y.M.C.A., Boy Scouts, and political clubs. Among our plant 
managers are bank directors, members of borough councils, and 
members of any number of civic committees and groups. 

Such men ina large factory would have charge of but a section 
and would have but a fraction of the responsibility as well 
as personal dignity and standing within the community. 
They would not be the company to anybody. They would 
merely be supervisory employees. 

Decentralization’s first contribution to the Age of Man is the 
building of men at the management level. 



















WHAT HAS DECENTRALIZATION DONE FOR THE RANK AND FILE? 






Concentration, mechanization, and production lines naturally 
call for less skill on the part of some workers, thereby giving 
these individuals less and less opportunity to be personalities or 
to have the incentive to produce more and better. As workers 
become separated from management, mutual respect and con- 
fidence decrease and eventually cease. 

When workers feel that they are no longer personalities but, 
in effect, are mere numbers and that the big boss doesn’t know 
them or what they are doing, how much enthusiasm can they 
put into their work or how much loyalty can they really have 
for the company that employs them? Is it not natural for them 
under such conditions to merge themselves into a mass person- 
ality through a labor organization? 

Add to this loss of occupational personality the living condi- 
tions of a big industrial city where so many of the people live in 
smal] and unattractive quarters and we have the makings of a 
first-class mass feeling of frustration. If people get no enjoy- 
ment out of working or out of living, if all is colorless and 
uninteresting, are they not fertile soil for sowing the seeds of 

















discontent? 

In a small plant, the manager has to live with his people. 
They go to the same church or lodge, their children to the same 
school. There is no separate social level so that there is a 
closer personal bond between management and worker. The 
plant manager must get along with his people, and the more he 
is liked, the more will the workers try to help him make a suc- 
cess in the operation. 

After all, one cannot bowl on the same team with the plant 
manager, or one’s wife be on the same church committee with 
his wife, or one’s son dance with his daughter and feel that there 
is any great class distinction. There cannot be any such dis- 
tinction, for workers and managers must live as neighbors. 
There is no specific area where either group lives. There can 
be no doubt but that the friendly relationship, as one of our plant 
managers expressed it, which is nurtured over the garden fence 
carries over into the job. 

Under such circumstances there can be no feeling of frustra- 
tion, because workers and management belong to the job— 
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they are a team and how natural it is then for them to take an 
interest in the work. 

As another of our plant managers put it, ‘‘Co-operation and 
friendship from plant manager to the sweeper helps greatly to 
develop the necessary sound labor relations that every com- 
pany must have if it is to prosper and grow.” 

Thus decentralization restores a working personality to labor 
and a dignity. Work is once more fun and people are happy in 
their employment. 


COMMUNISM CAN NEVER TAKE ROOT WHERE PEOPLE ARE HAPPY 


People in small and medium-sized communities lead a much 
more natural and normal life than those in large cities. For 
one thing, they can get to work easily and quickly. The aver- 
age for our small plants is between 10 and 20 minutes. 

Instead of paying for their amusement they make most of it 
themselves and thus are more sociable. They can fish and hunt 
and work in their gardens. They can play ball or golf or ten- 
nis at their own club. There is so much they can do in their 
leisure time that is clean and wholesome. 

In one of the counties near where we have a plant there are 
said to be more deer than inhabitants. It is not unusual for one 
of our people to go fishing after work and be back home in time 
to have the catch for supper. 

In the larger industrial centers there is less to do in one’s 
leisure time, especially if one lives in a rented tenement or 
apartment. Knowing few people in the neighborhood, the 
desire for company takes fellows to pool parlors and bars. Of 
course small towns have these too, but they don't get the same 
patronage. How easy it is to gripe when you have nothing 
interesting to occupy your time! How easy it is under such 
conditions to get cockeyed ideas! People are clean-minded if 
you put them in clean surroundings. 

People in smaller places have a greater respect for govern- 
ment and for law and order. It may be because the form of 
government is simpler, or it may be because everybody knows 
everybody else, or it may be because they cannot afford a large 
paid municipal organization—whatever it is, people in smaller 
places have a greater sense of responsibility for civic affairs. 

For one thing, workers can participate in government. We 
have several such instances in our own operations. One man 
was mayor; several have been on borough councils and school 
boards. 

People take a greater interest in politics in smaller places 
and have an opportunity to be on the inside—maybe holding 
office ina party. Voting is a responsibility in a small place. 

People also have a greater opportunity to work for the good 
of the community. Any number of our people have been on 
fund-raising committees, or in civic associations where they 
have been called upon todo something. One of »ur men headed 
a drive to buy uniforms and instruments for -he high-school 
band. Many have taken an active part in Boy Scouts and Girl 
Scouts, Y.M.C.A., and the like. Such activities build citizen- 
ship. People do not like to destroy that which they have 
worked for and are a part of. 

In smaller plants, people are thrown closer together and have 
a better opportunity to understand the relationship of their 
work to the whole. Instead of their jobs being meaningless 
dull routine, they can see that what they are doing is impor- 
taut. Their work becomes more interesting. 

Some employees who have worked in both large and small 
plants have told us that they like the smaller operations be- 
cause people are brought closer together and a more friendly 
atmosphere is created. With it, they say, they find a spirit of 
helpfulness, co-operation, and fellowship. People cannot feel 
loss of occupationa! personality where friendliness is the rule. 

With a close working relationship between employees and 
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between workers and management, such as has been describe: 
there is less room for misunderstanding. It has been our exper 
ence that labor relations, as a result, are on a much higher ley 
than those in plants where management is far removed from t! 
working force. The number of grievances is smaller and troub 
arises less frequently. 

Management having of necessity a greater respect for t! 
workers as human beings cannot help reflecting that point 
view. Labor being quick to sense any such attitude reacts 
accordingly by having a high regard and respect for the con 
pany, especially when they hear workers in other plants gri; 
about the indifference of the treatment they receive. Dec« 
tralization provides the mutual confidence that is necessary if 
we are to avert social disturbances. 


OVER-ALL BENEFITS TO COMPANY AND COMMUNITY 


While it is true that decentralization offers the manufacturer 
a fresh labor supply and one that can be checked more readily 
for references, it also offers people in smaller communities ar 
opportunity to find gainful occupation without breaking up 
their homes. Thus by moving into smaller places, industry is 
contributing to a better distribution of employment and to a 
better. balance of market and economy between dense and less 
heavily populated areas. 

However, plant locations should be picked selectively in 
areas where the supply of labor is not only adequate to the need 
but where the introduction of a plant will not produce a local- 
ized labor shortage of the type of people required. 

Aside from the economic benefits to be gained from a well- 
thought-out program of decentralization, results to date indi- 
cate that it offers a practical means of re-establishing the dignity 
of the worker as an individual. It can develop a mutual re- 
spect between workers and management and give a new meaning 
to the responsibility of employment and the fun of work. It 
can give more enjoyment to leisure time. It can build citizen 
ship and pride of government. It can be a powerful means for 
combating the industrial unrest and discontent upon which 
communism feeds. 

Such is the social concept of decentralization—the beginning 
of the Age of Man. 


Labor-Management Conflict 
(Continued from page 531) 


more important, is Dr. Gomberg’s dispassionate and scholarly 
approach to the question of time study. Heretofore, unions 
have ranted against it instead of studying it with scientific 
detachment. 

Dr. Gomberg’s analysis is addressed primarily to the time 
study practitioner. It is divided into two parts: (1) Part one 
examines the theoretical requirements for a science of time 
study; (2) part two examines how closely existing industrial 
time-study practice comes to the scientific ideal. 

Aside from its technical contribution to the subject of time 
study, Dr. Gomberg’s book is of importance to the broader 
field of industrial relations. It suggests a method by which 
labor and management can get together. It provides manage- 
ment with a carefully documented and reasoned statement ot 
a union's attitude toward time study. And by training and 
experience in setting production standards, Dr. Gomberg is 
well qualified to make such a study. It is immaterial whether 
or not management representatives accept all his conclusions 
If management experts disagree they can effectively challcage 
his conclusions only with scientific statements. Whenever 
management and labor can meet on this objective plane, talk- 
ing sense rather than sentiment, there is hope for genuin« 
lasting progress. 
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M ATERIAL for these pages is assembled from numerous 
L sources and aims to cover a broad range of subject mat- 
ter. While few quotation marks are used, passages chat are 
directly quoted are obvious from the context and credit to 


wriginal sources is given. 


Unified Engineering Society 


Fe the past two years the Engincers Joint Council, of 
which The American Society of Mechanical Engineers is a 
20-operating member, has been studying the organization of 
the engineering profession. This study has been focused 
largely on the needs for a national form of organization that 
will more properly serve the engineering profession in discharg- 
ing its professional responsibilities. The hope exists in some 
quarters that a single over-all national society, or its equiva- 
lent, which will concern itself with the common interests of 
ill engineers, may eventually be organized. 

An interesting article along these lines by Percy Parr, re- 
garding the situation of civil engineering societies and institu- 
tions in Great Britain, appears in Engineering, March 5, 1948 
In it Mr. Parr has the following to say about British profes- 


sional engineering societies: 

The current issue of Whitaker's Almanack mentions no less 
than 24 institutions or societies connected with professional 
civil engineering, and who can say that no more new fields or 
branches of engineering will be discovered in the future? Dare 
we hope that the 24 societies will not increase? Is it possible 
for institution to be formed to cover all branches of civilian 
er ering? Let us examine the reasons why new institutions 
are formed. Is it because some members believe that the parent 
institution is not in touch with, or cannot adequately cope with 
the demands of a section of its members; or is it because certain 
ambitious men wish to take part in the government of an in- 
stitution and see little hope in the parent institution and as- 
sist y the alphabet chasers, want a new institution? On the 
ther hand, a new institution may be formed as the result of a 
ger keenness for the well-being of engineers. Whatever 
th on, this policy of splitting into sectional institutions, 
if it Continues in the future at the same rate as it has in the im- 
med past, will bring such a lowering of status and cheapen- 
ing ialifications that, for the majority of engineers, the 
tut ill be one of degeneration and uncertainty. 

it is obvious that we cannot continue in this way and that 
a halt must some time be called; in fact, our steps must be re- 
trace’ if the future is to be worthy of our profession. But by 
whom shall the halt be called? There is no other answer to 
this than that the major institutions should foregather and 
considcr what action should be taken, for, in the interests of the 
Profession of engineering, we must have unity: a unity which 


will sce to it that the engineer of the future is provided with the 


best of training, literature, experience, and qualifications. This 
unity can be achieved only if we civilian engineers are prepared 
to drop our individuality in our institutions and branches and 
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combine in one professional society capable of covering all 
activities of civilian engineers. I am confident that if we had 
the courage to dissolve the scores of subsidiary and sectional 
institutions now vying with one another for recognition and to 
reconstitute those institutions in one comprehensive and cor- 
porate body, future years would fully justify our action and 
any sacrifice of individual status would be amply rewarded. 

‘Every effort should be made gradually to eliminate the less 
important bodies and to merge their activities in a few, and 
ultimately in one all-embracing institution which would repre- 
sent every branch of engineering, however novel and however 
specialized. This single institution, which would be the 
crowning glory of the profession, would function with the 
universities and would control the training of students, main- 
tain the standards of efficiency, disseminate the results of the 
experience and research of engineering in all its branches and, 
generally, be the authority in all matters concerning the profes- 
sion of engincer."’ 


Tonnage Oxygen 


HE successful development of a new process for the manu- 

facture of tonnage oxygen has been revealed by the Elliott 
Company, Jeanette, Pa. This development consumed approxi- 
mately three years and has culminated in the completion of a 
pilot plant for 95 per cent purity gaseous oxygen. See frontis- 
piece, page 502. The Elliott process is said to be a completely 
new system and differs in principle from systems developed 
abroad and now used in this country 

According to Elliott, the outstanding features of the process 
are as follows: 

1 The plant is not subjected to the necessity for periodic 
shutdowns for deriming in order to remove accumulated de- 
posits of water and carbon dioxide. This is important when 
oxygen is to be used in a process which must be kept on stream 
continuously. 

2 The system is completely immune to possible dangers of 
acetylene explosions since this system provides a straightfor- 
ward and simple mechanical means of eliminating dangerous 
hydrocarbons from the system. 

3 The process Gperates at reduced loads without sacrifice of 
efficiency. 

4 The system is mechanically simplified. Like many other 
oxygen processes it depends upon reversing heat exchangers to 
precool the air to liquefaction temperature and at the same time 
freeze out water vapor and carbon dioxide. These accumulated 
deposits are periodically removed by reverse flow of effluent 
nitrogen. In this system these reversals take place every three 
to four hours instead of every two to three minutes as is com- 
mon in other known systems. Heat exchangers in this system 
require only one hot and one cold gas as contrasted to the 
multifluid exchangers required by existing processes. The 
switching valves in this system function less frequently than in 
other systems, and are also designed to operate at only slightly 
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above atmospheric pressure. This feature reduces maintenance 
cost and gives added assurance of long life in service without 
mechanical failure. 

5 All controls are automatic. They can be set to maintain 
constant purity over the entire range of operating conditions, or 
the purity can be varied at will by a simple adjustment. The 
automatic controls on the plant can be arranged so that the 
oxygen plant will automatically follow the process demands 
for oxygen without requiring manual attention from the 
operators. 

6 The recovery of oxygen from the air is more than 97 per 
cent, with the result that minimum power is wasted and the 
nitrogen leaving the process is sufficiently pure for use as a 
chemical raw material for the manufacture of ammonia, nitric 
acid, fertilizers, or other processes requiring high-purity 
nitrogen gas. The system will simultaneously produce high- 
purity oxygen and high-purity nitrogen. 

7 Oxygen as pure as 99.5 per cent can be made by the proc- 
ess. For tonnage production of commercial purity oxygen, 
analysis shows that it is more economical with the Elliott 
cycle to make 95 to 97 per cent purity oxygen and to dilute the 
product as required for the subsequent process. A plant de- 
signed for 95 per cent purity can also simultaneously produce 
99.5 per cent purity welding-grade oxygen in quantities as re- 
quired for this purpose. 

It is stated that the power requirements and capital cost for 
the system should compare favorably with other systems 

The Elliott process is a truly low-pressure system in which 
the air is compressed to about 5 psig, ccnditioned, and cooled to 
below 300 F, and charged to a single fractionating column 
The complete distillation takes place within this column which 
operates only a few pounds above atmospheric pressure. The 
entire plant is controlled by temperature distribution and liquid 
levels within the fractionating column so tkat all controls can 
be related to the desired purity and optimum distillation condi- 
tions for minimum power consumption. The gascous oxygen 
is boiled off from the reboiler and delivered as the product at 
approximately atmospheric pressure after having been warmed 
up to room temperature in a heat exchanger. Effluent nitrogen 
from the top of the fractionating column which contains not 
more than 1/3 of 1 per cent oxygen is used to provide the 
refrigeration for precooling the air entering the process. A 
small portion of this nitrogen is used for the removal of the 
deposited impurities from the heat exchangers while the bulk 
of it is available at approximately 99.5 per cent purity as a 
nitrogen product. 

Like other oxygen systems refrigeration at extremely low 
temperature levels must be provided in order to make up for the 
warm end-temperature losses and the heat leak through the 
insulation into the system. This is accomplished in the sys- 
tem by an external refrigeration cycle which recirculates pure 
nitrogen from the top of the column through a heat-exchanger 
and compressor system, and finally obtaining the required 
amount of refrigeration by expansion through an Elliott turbo- 
expander. This same external refrigeration system is also 
arranged to produce the liquid-nitrogen reflux required as over- 
head in the column for distillation. The unique arrangement 
of components provides for control of the refrigeration and 
reflux independently of the quantity of air being charged to the 
system for distillation, so chat the controls will automatically 
compensate for changes in demand and weather conditions for 
uniformity of product and minimum use of power. 

The Elliott pilot plant has completed a continuous nine-week 
run during which time the operation was entirely automatic 
except during periods of obtaining special test data. The per- 
formance confirmed the correctness of design and from the 
analysis of the data obtained it was demonstrated that the plant 
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could run indefinitely. Regular acetylene analyses were mad 
throughout the process and at no time was any trace of acety 
iene ever found in the liquid oxygen where the explosion hazard 
would exist. 

The possibilities of these oxygen plants are intriguing and 
commercial plants are envisioned which will produce mor 
than 25,000,000 cu ft (1000 tons) of oxygen per day. It 
expected that with the use of oxygen the output and economy of 
open-hearth furnaces, blast furnaces, Bessemer converters, and 
electric furnaces can be greatly increased. 

Quantity oxygen is also an essential of the new syntheti 
gasoline processes which are being planned. The use of oxyge: 
combined with natural gas opens up a new source of supply of 
much-needed gasoline, fuel oil, and chemicals. Coal can als: 
be used instead of natural gas, in the production of gasoline and 
fuel oil, and it is said this development can make the United 
States entirely independent of the rest of the world for liquid 
fuels for possibly as long as 100) years. Even substitute natural 
gas can be made right at the mines by the gasification of coa) 
through the use of oxygen, and piped co large cities and indus 
trics. 


Radioactive Tracers 


NEW phase in use of radioactive tracers for industrial re 

search is indicated by the recent completion of what is 
said to be the largest tracer experiment ever conducted, and 
probably the first using full-scale industrial equipment. Spon- 
sored by the Republic Steel Corporation, the experiment was 
conducted in their Cleveland, Ohio, plant by Arthur D. Lirtle, 
Inc., Cambridge, Mass. The use of tracers in industry is re- 
ported to have increased greatly in the year and a half since the 
Atomic Energy Commission has made many new kinds availa- 
ble at lower prices. 

The recent study was one step in a program for keeping unde- 
sirable sulphur out of steel, and is typical of the instances where 
tracers are especially useful. Sulphur enters steel in many 
ways—with the coke derived from coal, or with ore, limestone, 
scrap, or fuel oil. Some of it leaves the system in slag or flue 
gases, but some reaches the finished steel. In the finished steel 
one cannot tell which raw material supplied the sulphur, except 
by tedious and inconclusive statistical correlation of sulphur 
content of the raw materials with that of the steel. This 
method showed coal to be the chief cause, but steelmakers still 
were not certain which of the chemical forms of sulphur in che 
coal got through to the coke and then entered the blast furnace 

There are two important forms of sulpaur in coal, pyritic and 
organic. Since the forms change in the coke oven, there is no 
chemical method for learning whether the surviving sulphur in 
the coke came from the original pyritic or organic sulphur, or 
whether low-pyritic coal or low-organic coal is the better raw 
material. If one of the forms is tagged with radioactive atoms, 
however, its travels can be followed very precisely with radio- 
activity counters. In the present work, a small amount of 
artificial pyrites was made from radioactive sulphur and chor- 
oughly mixed with 12 tons of coal, the normal charge to a coke 
oven. The proportion of the coke’s sulphur which had come 
from the pyrites was then found by measuring the radioactivity 
of the sulphur. This proportion was about the same as in the 
original coal, indicating that both forms are carried over to the 
coke equally, and that there is no advantage in buying coal with 
a low pyritic-sulphur content. More tests are planned to trace 
sulphur in other materials and chemical combinations through 
the steelmaking process. 

Radioactive tracers have also been used in determining the 
concentration of toxic fumes in industrial planes, measuring the 


















si 
Be 
us 
m: 


Be 








alm 








--S PRR ER RER IERIE 
A RR tH" tn 





JUNE, 1948 


lubricant applied to textile fibers in amounts so small that 
ordinary measurements fail, determining the minute amount of 
metal transferred when a shaft rotates in a bearing, and study- 
ing che mechanism by which plants produce food from carbon 
dioxide, water, and other nutrients by photosynthesis. 

Use of tracers to control industrial processes is being con- 
sidered. As an example, radioactive phosphorus added to a 
Bessemer steel furnace would show when the last impurity, 
usually phosphorus, had been removed from the steel. Auto- 
matic controls could also be connected electrically to radio- 
activity-measuring instruments to turn down and shut off the 
Bessemer at the right time. 

Research with tracers is characterized by directness and 
simplicity. Often, as in the coke-oven work, the experiment 
can be run in full-scale equipment. This is important, for there 
is sometimes serious doubt whether a conclusion reached in the 
laboratory will hold in the plant itself. Radioactive materials 
from the atomic pile are not expensive. The sulphur for this 
study cost about $50, compared with thousands of dollars pre- 
war, when radioactive materials were made in the cyclotron 
Better measuring instruments are available now, and more tech- 
nologists are familiar with radioactivity. 

On the other hand, not all elements have radioactive forms 
suitable for tracer uses. For example, radioactive oxygen loses 
about half its radioactivity every two minutes. Many impor- 
tant radioactive elements are not available from the atomic pile, 
and must still be synthesized in a cyclotron at much greater 
cost. The AEC restricts purchase and use of radioactive ele- 
ments to protect the experimenter and the general public against 
misuse. The Commission considers the applicant's professional 
qualifications, the instruments available for safeguarding health, 
and the intended use. The requirements of the AEC reflect the 
danger possible with radioactive materials. A properly planned 
experiment should involve precautions such as the use of a 
minimum amount of active material, appropriate shielding, 
avoidance of inhalation and ingestion of the material, and safe 
disposal of all waste containing active materials. 


Mildew Prevention 


NGICIDAL dressing for the treatment of leather 
ods, developed by the National Bureau of Standards, 


A‘ 


is said to provide complete protection of such goods from mil- 
dew. The growth of mildew on finished leather has previously 
been regarded as only a slight annoyance since, generally noticea- 
ble during the summer months, it was believed that it 
caused no deterioration. Conditions in the South Pacific were, 
how so favorable for its growth that it was necessary to 
develop preventive treatments for the use of the Armed Services 
Personnel stationed in those areas. The Bureau's leather-dress- 
ing compound has proved so effective that it is finding wide- 
spread application and has been incorporated into various gov- 
ernment specifications. 

The important ingredients of the new dressing are 20 per cent 
of a mixture of equal parts of neatsfoot oil and mineral oil, for 
amplifying and preserving the flexible characteristics of the 
leather, and 2 per cent of paranitrophenol, a fungicidal material 
for preventing the growth of mildew. The other components 
are 10 per cent cyclohexanone, used because of its solvent power, 
and 68 per cent of either perchloroethylene or Stoddard’s sol- 
ae Perchloroethylene is preferred because it is noninflam- 
mable 


The compound should be applied so that the amount 
of the active ingredient (paranitrophenol) is not greater than 
0.35 per cent of the weight of the leather and should not be 


tre for articles which make intimate contact with the skin 
such as 


1 


natbands and gloves. 
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It was not uncommon for troops in the South Pacific areas to 
find heavy growths of mildew appearing on their shoes over- 
night. Not only is it a nuisance to remove the mildew before 
wearing the shoes, but it has been demonstrated that the mil- 
dew weakens the leather by destroying the oils which main- 
tain flexibility and softness. 

The fact that mildew was a particularly difficult problem in 
the South Pacific areas is evidence that mold growth is a func- 
tion of atmospheric conditions. Accordingly, practical experi- 
ments were conducted which demonstrated that mildew would 
not grow on leather in an atmosphere having a relative humid- 
ity less than 85 per cent, at a temperature suitable for mold 
growth. Packaging tests followed, and it was found that if 
leather was properly sealed to prevent absorption of moisture 
from the air the growth of mildew would be prevented. 


Marine Gas Turbines 


‘A GENERAL review of the present position of steam and 

gas turbines for marine propulsion is given in The In- 
stitution of Mechanical Engineers Proceedings, 1947, vol. 157 
(War Emergency Issue No. 29), by T. W. F. Brown, Stanley S 
Cook, and F. W. Gardner. The paper entitled ‘‘Steam and 
Gas Turbines for Marine Propulsion’’ was one of the centenary 
lectures on marine power plant given at the one-hundredth 
anniversary celebration of The Institution of Mechanical Engi- 
neers last year. 

The section on the marine steam turbine examines steam 
conditions and present-day conformations of propulsion units 
The gas-turbine section considers possible advantages and dis- 
cusses the lines of development which are being pursued with 
particular reference to the open-cycle gas turbine utilizing all 
rotary turbines and compressors. 

It is indicated that the gas turbine is attractive because it 
offers potentially better fuel consumption than the steam tur- 
bine, lower specific weight, fewer auxiliaries, and reduced 
stand-by losses. Using heavy oil as fuel, it should compete 
with the Diesel engine which, although at present thermally 
more efficient, requires the use of higher-grade oil. 

The following two lines of development have been pursued: 


1 With combustion at constant volume, the gas is provided 
by a piston engine, working with high supercharge, and ex- 
hausting to a turbine which produces the net output of the 
set. The combustion in the piston-engine portion requires 
refined fuel oil to be used. In the free-piston type of engine 
it is difficult to ‘‘phase’’ the separate sets of units, with the 
result that surging occurs in the gas supply to the turbine. 
Maneuvering control is also a difficult problem. This type can 
be regarded only as a stage in the development of the all- 
rotary gas turbine. 

2 With combustion at constant pressure—in which field 
the most active developments are now taking place—all the 
working components are of the rotary type. Constant-pressure 
gas turbines can be subdivided into two classes, according to 
whether the cycle is “‘open’’ or ‘‘closed."’ In the open cycle, 
atmospheric air is drawn in, compressed, heated at constant 
pressure in a combustion chamber, expanded as a mixture of 
air and combustion gas in the turbine, and finally exhausted 
to the funnel. A heat exchanger is usually interposed to transfer 
heat from the exhaust gases to the air leaving the compressor. 
In the closed cycle there is a similar sequence of compres- 
sion, heating, and expansion, but the working air is continu- 
ously circulated, and the exhaust is cooled before passing to 
the compressor. All heat additions and abstractions are 
through surface heaters and surface coolers. Although work- 





















538 


ing with similar pressure ra- 
tios to those employed with 
the open-cycle gas turbine, 
the actual pressure may be 
high, with a consequent in- 
crease in density that reduces 
the sizes of the heat ex- 
changers and all rotary com- 
ponents. Large air heaters, Md =8 

however, are required in place et [a > 
of the smallcombustioncham-_— - 
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bers of an open-cycle plant. = ~ z 
In England and in the United 
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erally adopted. In Switzer- 
land there are three firms car- ; 
rying out research and de- aia 
velopment for marine propul- | 
sion employing the open, 

closed, and semiclosed cycles. 

Generally, axial-flow com- 
pressors are used. The only 
known variants at the present 
time are compressors of the 
centrifugal type and of the displacement type, both of which 
are of lower efficiency than the axial-flow pattern. The axial- 
flow compressor is more sensitive to speed variation than the 
other types, but as, in general, the compressor would not be 
on the same shaft as the output turbine—and therefore not 
obliged to rotate at the same speed—this is not necessarily 
a serious limitation. 

In turbine construction both impulse and reaction types of 
blading are used, although where long life is a consideration 
the majority of turbines under construction utilize reaction 
blading. The distinction between the two, however, is be- 
coming difficult to define, particularly when the vortex design 
of blading is used. Careful design of the blades is of para- 
mount importance, because the effect on net output of a change 
in blade efficiency is much greater than in the case of a steam 
turbine. For example, an improvement of one per cent in the 
efficiency of both compressor and turbine blading results in 
a gain of about five per cent in the net output. 

The need to keep the stress in the blades to a low figure, 
to insure a life of 100,000 hr without creep failure, limits the 
energy that can be liberated per stage. This necessitates a 
turbine of the multistage type. A double-flow ‘*Pametrada”’ 
reaction gas turbine which fulfills these conditions is shown 
in Fig. 1. 

In view of the high temperature of the working fluid, the 
highest degree of symmetry of the casing is desirable in order 
to obviate distortion. Special provision is necessary to prevent 
heat conduction from the body of the turbine to the pedestals 
carrying the shaft bearings. The large coefficient of thermal 
expansion of the austenitic materials employed for the high- 
temperature parts increases the difficulty of maintaining clear- 
ances, and the design must be such that heating rates of rotor 
and casing are comparable. 

Combustion chambers are usually arranged to have the flame 
confined within a central sleeve or flame tube and maintained 
with about 30 per cent excess air. The additional air, required 
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to reduce the temperature to the final value for admission to the 
turbine, passes through an annulus outside this sleeve, and mixes 
with the hotter gases at the downstream end of the combustion 
chamber. 

For marine work over-all efficiencies of at least 25 per cent 
are required at the shaft, as well as good efficiencies at part load. 


~~ 


DOUBLE-FLOW REACTION-TYPE GAS TURBINE 


To obtain such efficiencies with an upper temperature limit of 
1200 F, it is necessary to employ heat exchangers. Ir is 
difficult to obtain the maximum transfer of heat with the 
minimum of pressure drop in a reasonable size of heat ex- 
changer. High thermal ratios in a heat exchanger of the 
surface type can be obtained only at the expense of volume. A 
thermal ratio of 80 per cent would require a surface about six 
times that required for a thermal ratio of 50 per cent for the 
same pressure drop. As, however, a thermal ratio of 80 per 
cent (as against 50 per cent) would mean a marked reduction 
in the fuel consumption—probably about 18 per cent—heat 
exchangers of large volume may be justified. 

Such considerations will encourage the development of 
rotary-type heat exchangers, which, it is thought, can be 
developed to give thermal ratios as high as 95 per cent with a 
volume comparable to that of the tubular heat exchanger of 









60 per cent thermal ratio 

The rotary type of heat exchanger inevitably involves some 
loss of working fluid by leakage, and though this may be more 
than offset by fuel saving obtained with the larger heat re 
covery, the success of the type depends on a design in which 
the leakage can be controlled at a small amount, for even a 
leakage of only 3 per cent reduces output by 10 per cent 


Rocket Exhibit 


HE first public exhibicion of the Robert Hutchings God- 

dard rocket and jet-propulsion inventions and research 
materials, developed during his 30 years of work before World 
War II, was opened at The American Museum of Natural 
History, New York, N. Y., April 21, 1948, for a showing o! 
several months. Dr. Goddard died on August 10, 1945, while 
engaged in rocket research for the United States Navy. 

The Goddard Rocket Exhibit makes available to the general 
public and to engineers and scientists, for the first time, the 
original rockets and apparatus developed by Dr. Goddard. 
Today his accomplishments are said to constitute the founda 
tion of the science and fast-growing industry devoted to rockets 
and jet propulsion. 

The exhibit was built under the auspices of The Danicl and 
Florence Guggenheim Foundation, which supported his work 
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from 1930 until Dr. Goddard accepted a wartime research 
assignment for the United States Navy. 

The Foundation and Mrs. Esther Kisk Goddard, Dr. God- 
dard's wife, and for many years his secretaryand photographic 
assistant, are carrying forward activities that will help the 
United States to realize the benefits of his work. 

The exhibit includes the 22-ft Goddard rocket, developed in 
che 1930's, that incorporates features later found in the German 
V-2 rocket missiles. It is cut away so that the intricate in- 
terior arrangements of fuel lines, pumps, nozzles, injection 
systems, control devices, and combustion chamber are plainly 
visible and labeled. 

Another large Goddard liquid-fuel pressure rocket, also cut 
away, is shown. Various showcases display the world’s 
first successful liquid-fuel rocket, fired on March 16, 1926, at 
Auburn, Mass., and other actual rockets and rocket parts mark- 
ing other of Goddard's ‘‘firsts’’ in the field. 

Dr. Goddard, called the father of the modern rocket, first 
became interested in scientific exploration of the upper atmos- 
phere while a student at the Worcester Polytechnic Institute, 
and about 1909 began experiments with rockets as a means of 
sending instruments to high altitudes to explore the upper 
atmosphere. 

As professor of physics at Clark University, Dr. Goddard 
continued his experiments, and in World War Ihe developed an 
early form of the bazooka rocket and several other military 
rockets 

Under grants from The Smithsonian Institution and The 
Danicl and Florence Guggenheim Foundation, Dr. Goddard 
developed the mathematical principles of rocket motors and 
rocket flight, and built and shot the first gyro-controlled rock- 
ets. The grant from The Smithsonian Institution made possible 
the publication of his initial computations and research reports 
in the famous Goddard report published by the Smithsonian 
in1919. He patented nearly 150 rocket inventions. 

All rockets before 1926 were propelled by solid fuels, such as 
gunpowder. During World War I, Dr. Goddard became aware 
f the limitations of solid-fuel rockets, particularly their short 
nd turned his attention to the development of liquid- 


fang 
fuel rockets. He was the first man to construct and shoot a 
liquid | rocket successfully. 

This historic liquid-fuel-rocket flight occurred on March 
16, 1 and this rocket is the direct ancestor of the German 
V-2 and of all other large long-distance rockets. The fuels 
wer id oxygen and gasoline, and the rocket was ignited 
with a blowtorch. It flew for 2!/2 sec and traveled a distance 
{184 ft. Its average speed was 60 mph. 

\t a time when his rocket experiments aroused the ire of 
hous lers near Worcester, Mass., the work of Dr. Goddard 
can the attention of Mr. Daniel Guggenheim in 1929. 
Mr renheim in 1930 provided funds for the establishment 
of : atory and proving grounds at Roswell, N. M., where 
muc Dr. Goddard's most striking inventions and rocket 
flig] k place. 

T periments in New Mexico from 1930 to 1940 are said 
to | iid the foundation for all modern rockets. It was 
durit is period that two large rockets, shown as part of 
the it. were developed. 


In the smaller rocket the fuel was forced into the motor by 
4 pressure storage tank; in the larger one by pumps driven by a 
£as g “ator. 

A number of other rockets like the smaller one were tested 


from 1935 to 1938. The maximum altitude reached was about 
200 ft, and the maximum speed was about 750 mph. 
Larger pump rockets were first fired by Dr. Goddard in 1939. 
wee of the rockets shown were shot several times and de- 
scended 


safely by means of parachutes, alchough they were 
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damaged slightly by fire or by striking the ground after the 
flight. 

In the face of apathy, ridicule, and opposition, Dr. Goddard 
by his pioneering research, almost single-handed, launched 


the modern era of jet propulsion. Before his death in 1945, 
he saw the work he courageously started become world-wide in 
importance. Virtually every major nation is now engaged 
in rocket research, particularly the United States, Great Britain, 
and Russia. 

In the United States, rocket research is being carried on by the 
Army, Navy, and Air Forces with the co-operation of industrial 
companies, research laboratories, and universities. 

Speakers at the exhibit ceremonies were Harry F. Guggen- 
heim, president of The Daniel and Florence Guggenheim 
Foundation, and J. H. Doolittle, formerly Lieutenant General 
of the United States Air Forces, and now vice-president: and 
director of the Shell Union Oil Corporation. 

Both Mr. Guggenheim and Mr. Doolittle emphasized the 
vital role of rocket power for peaceful benefits and national 
security. 

Mrs. Goddard of Worcester, Mass., wife of the inventor, 
unveiled the exhibit. 

According to Mr. Guggenheim, The Guggenheim Foundation 
will pursue its objective of encouraging peacetime uses and a 
peacetime industry in rockets and jet propulsion through the 
following program: 

1 Making available to those who need it the technical and 
general information which Dr. Goddard accumulated in his 
lifelong research in this field. This includes publication of 
some of the voluminous technical data from his notebooks, 
the administration of his more than 150 patents and patent 





FIG. 2 THE 22-FT LIQUID-FUEL ROCKET, CENTERPIECE OF THE 
ROBERT H. GODDARD ROCKET EXHIBIT, IS VIEWED BY (Jeff to 
right) MRS. ESTHER KISK GODDARD, HARRY F. GUGGENHEIM, 

AND J. H. DOOLITTLE 
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applications in such a manner as to reflect the most benefit 
upon the rocket and jet-propulsion industry, and the presenta- 
tion of some of Dr. Goddard's actual rocket material for study, 
as in the present exhibit. 

2 The development of ways to aid in the education and 
training of new leaders and specialists capable of grappling with 
the difficult problems of the future in the field of rockets and 
jet propulsion. 

3 Study of possible peacetime uses for rockets and jet pro- 
pulsion, and stimulation of research and development along 
these lines. 

The Robert H. Goddard Rocket Exhibit will be shown in 
other centers in the United States following the New York 
showing, according to plans disclosed by The Guggenheim 
Foundation. 


Magnetic Belt Recorder 


ECENTLY a magnetic recorder operating with a new form 

of record medium was announced by Armour Research 

Foundation, according to The Frontier, March, 1948. The 

record in this machine is a wide endless belt made of paper and 

coated with a thin layer of magnetizable material. An in- 

visible magnetic track follows a helical path around the belt 
as shown (exaggerated) in Fig. 3. 

These lines are spaced about 1/3 to '/so in. apart. To pro- 
duce such a track, the belt is run past a magnetic head, Fig. 
4. An erase coil energizes the erase gap with a _ high-fre- 
quency field and cleans off any previous recordings from the 
belt. The record coil is energized by voice currents picked 
up with a microphone. These currents produce an alternating 
field in the record gap which magnetizes the surface of the belt 
that is in contact with the head. 

The area of the belt exposed to the magnetic field is only 
about '/¢ in. wide and */j500 in. long in the direction of move- 
ment. It is thus possible to record a great deal of information 
in a small area. For instance, a belt which will fold to a 
standard 8'/: X 11-in. size will take approximately 45 minutes 
of dictation. Business-envelope-size belts have a capacity of 
about 15 minutes, and correspondence-envelope-size belts record 
up to 10 minutes. 

The erase feature makes it unnecessary to keep a written 
record of errors made since errors can be wiped out at any time 
and the corrections recorded in their stead. 

Folding does not harm the magnetic record. The belt may 
be filed as easily as a letter or it can be mailed in an ordin7ty 
envelope. Pencil or ink notes can be written on the record, 
either on the magnetic side or on the paper back. For routine 
dictation the magnetic surface is good for thousands of play- 
backs and can be erased and re-used at any time. 

Experiments are now being carried out to adapt the belt 
principle to high-quality music recording suitable for home 


FIG. 3 MAGNETIC HEAD 
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entertainment use. Higher speed and wider spacing betweer 
lines are necessary for this application and a recording of 12 
to 15 minutes is obtained on the 8'/2 X 11-in. belt. 

The endless-belt-type dictating machine is past the experi 
mental stage. It has been tested over a period of time in the 
magnetic recording laboratories of Armour Research Founda- 
tion and proved to be sound in principle and operation. Com. 
merical models of the machine are expected to be in productior 
and on the market in the near future 


Materials Handling 


CONOMICS in the handling of materials in industry were 
discussed by Harry E. Stocker, president, Harry E. Stocker 
Associates, New York, N. Y., at a Materials Handling Di- 
vision technical session held during the 1947 ASME Annua! 


Meeting. : 


Mr. Stocker pointed out that experience with a variety of 
manufacturing organizations has disclosed many mistakes 
which have been made because of lack of adequate attention to 
the economic aspects of the particular handling problem, and 
the failure to determine the most economical method in each 
case. 

Examples of economies that have been effected show that one 
American company is saving more than $1,000,000 as a result of 
thorough planning of materials-handling operations. It was 
found by careful study of their whole problem of storage and 
handling that it was possible for them to build a smaller-capac- 
ity warchouse and factory than was originally planned. 

Another company is saving more than $75,000 yearly by the 
application of the fork-truck and pallet method of handling in & 
only a small part of its total operations. 

Actually, many men can be saved and worth-while economies 
effected by using modern materials-handling equipment 
Usually the slowness with which the possibilities of making 
savings in materials-handling operations are realized is caused 
by lack of understanding of its importance and of its funda J 
mental principles. 

General studies indicate that on an average, 59 tons of ma- 
terial are handled for every one ton produced—the high ratio FF 
due largely of course to repetitious handling. 

Mr. Stocker said that an important factor in making improve- 
ments in materials-handling operations is the approach co the 
problem. For example, a company can decide it needs fork- 
truck pallets, call in a salesman, pick out one model, and buy it 
In almost every case the company will save money, but the 
important thing is to save the maximum amount of moncy with 
the least investment. 

Good materials-handling engineering takes into considera 
tion the basic principles associated with the materials handled, 
and acts on these principles in analyzing an operation, whethet fF 
only a small amount of material is being handled or huge ff 
quantities are to be moved. 
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In surveying materials-handling operations, it is helpful to 
have all the principles in mind if maximum economies are to be 
obtained. As a plant, warehouse, mill, or railroad terminal 
are surveyed with these principles in mind, the minimum pos- 
sibilities can be determined quickly. 

In one plant, a preliminary survey indicated that the company 
should be able to save more than $100,000 a year by improved 
materials-handling operations. The management was informed 
that a minimum of $50,000 could be saved. After such an 
initial survey, a detailed analysis was made and a complete 
jetailed report with recommendations submitted. The result- 
int saving was nearly $200,000 a year. 

He also stated that it is important to study alternatiw 
f attaining economies in order to save a maximum amo at of 
money. Reduced operating costs, increased productis a, re- 
duced damage to materials, or a combination of these re such 
factors. In one case, a plant manager wanted to instail a con- 
veyer underneath the street to carry materials from one building 
toanother. He did not insist on such an installation, however, 
but wanted to obtain the most economical solution. 

A fork truck of special design was recommended that would 
do everything necessary, save $15,000 in the cost of the equip 
ment as compared with the conveyer, and save the cost ot 


‘ays 


constructing a tunnel. 

By use of the fork cruck it was possible to move the material 
in one operation from warchouse to factory and from the ware- 
house to other parts of the plant. Moreover, if at any time in 
the future it was decided to abandon the original operation, the 
truck could be used elsewhere in the plant or could be easily 
resold 

Mr. Stocker pointed out that the matter of space economies is 
me which needs emphasizing. Companies often build exces- 
sive plant facilities because materials-handling methods are 
not properly understood. The proper approach is to make a 
thorough study of the materials-handling operations before 


building the plant or warehouse. On the basis of such a study, 
sconomies can be effected. 
Use of all sources of information about equipment and 


methods First in 
importance is a man’s Own experience in his own plant. Sec- 
ond, find out what other people are doing by spending some 
visiting their plants, not only in the same industry but in 
other industries. Third, follow up the activities of technical 
societies such as the ASME. Trade papers, on the whole, also 
do an effective job of presenting good practical information 
gh articles on materials handling. 

Other effective sources of information are as follows: corre- 
sponding with others working on materials-handling problems, 
the available motion-picture films, equipment salesmen, 
government agencies, materials-handling shows, and the con- 
sulta t 

\ consultant is valuable because he has diversified experi- 
ence. The properly qualified consultant has worked in many 
industries in different parts of the world and can give informa- 
tior designing, on new equipment, and new methods of 
meeting problems. The consultant is, in a way, a clearing 
house for information. 

One of the biggest problems is getting exact facts with a 
minimum of effort and time. The first approach to a problem 
ts to make a detailed study of the operation, get the facts, and 
save the company some money. Next, make a flow chart and 
develop particulars for saving more moncy. 

The determination of economies effected cannot be deter- 
mined accurately where the return is indirect. A reduction of 
accidents is worth while but difficult to measure in amount of 
Savings 


is important to gain maximum economics. 


time 


thror 


© Measure accurately, bur it is worth while. Many plants 





Reduction of damage to materials is often difficult . 
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increase production by reducing damage of products after pro- 
duction. 

In closing, Mr. Stocker stated that we must havea more rapid 
and more complete interchange of information on materials 
handling and a more thorough understanding of fundamental 
principles to achieve the maximum savings for industry. 


Heat-Flow Analyzer 


N improved analyzer which will take the guesswork out of 
many industrial and scientific problems was revealed 
recently at Columbia University, New York, N. Y. 

The question of when to extract a bad tooth may be deter- 
mined in the engineering laboratory long before the dentist 
peers into a patient's mouth, and geologists in the near future 
may be able to compute the geological age of the earth by exact 
methods also determined by engineering techniques. 

These and countless other unrelated problems, it is said, can 
conceivably be solved by the device which has already helped 
industry remove the element of guesswork from problems relat- 
ing to heat flow. It is a specialized type of calculating machine 
developed at Columbia’s School of Engineering and is known as 
a ‘‘Heat and Mass Flow Analyzer Laboratory.’ Equipment 
in the laboratory, which was originally established in 1940- 
1941, has just been rebuilt and its facilities greatly increased 
The original Columbia analyzer was described and the theory 
explained in ASME Transactions, vol. 64, 1942, page 105 

As a result of these improvements the calculating machine is 
now prepared to undertake many unusual projects, according to 
Dr. Victor Paschkis, Mem. ASME, technical director, and 
Associate Professor Carl F. Kayan, Mem. ASME, administra- 
tive director of the laboratory. 

Conversations with dental scientists resulted in tentative 
plans for joint research, with the hope of correlating the time 
for a paticnt to sense a specified change of temperature with the 
thickness of the still healthy part of the tooth. 

Conversations with various geologists resulted in the opinion 
that the technique of the laboratory could be successfully used 
to determine the geological age of various parts of the earth 
Applying the time-scale technique, it would be possible to 
‘‘condense’’ the probable millions of years which were required 
for the earth's crust to solidify into a few hours in the labora- 
tory. 

This almost magic ability of the calculating machine to cir- 
cumvent the barriers of time, space, and material substance is 
one of the analyzer’s most important characteristics. Its prin- 
ciple is based on the “electric analogy’’ method, which means 
that flow of heat is measured in the same way as electric current 
This makes it possible to use what is termed the ‘‘lumping 
procedure’’ of electrical measurements—a technique that per- 
mits measurements to be made by concentrating the properties 
of materials in individual circuit elements such as resistors and 
condensers. 

It is said that samples of material to be tested do not have to 
be used directly. All that is required are the ‘‘thermal”’ 
properties of the material involved and their size and shape. 

During the last six years the laboratory has undertaken 
many problems submitted by industry. Among them have been 
the following: Heat flow of regenerators, such as are used in 
the steel and glass industries; heat-transfer problems involved 
in the solidification of metals, such as castings and ingots; 
analysis of heat losses in furnaces; the problem of de-icing of 
airplane windows at high altitudes; heat generation of brakes 
on trains and airplanes; and specific heat-flow problems of 
industry, which have been solved by use of the analyzer as a 
calculating machine. 
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The general program of fundamental research is carried on 
under the following five categories: (1) Setting up of charts and 
graphs on heat-conduction problems; (2) solution of problems 
involving complicated shapes with heat flow moving in two 
and three directions, whether temperatures change or do not 
change with time; (3) analysis of heat-transfer coefficients in 
finned heat exchangers; (4) development of a method to study 
quenching of steel and other metallic and nonmetallic materials; 
and (5) solidification of ingots. 

The laboratory is said to be the first of its kind in the world. 
Several smaller versions have been modeled after it, both in 
this country and abrvad. 


Locomotive Developments 


REVOLUTIONARY ‘“‘free-piston’’ gas-turbine engine for 

a railroad locomotive and a new steam-turbine electric 
locomotive that it is hoped will reduce coal consumption by 
one half are among four new railroad engines under develop- 
ment by Westinghouse Electric Corporation. 

The third, reported Gwilym A. Price, president of the West- 
inghouse Electric Corporation, in an address before the New 
York Railroad Club, is a new and larger electric locomotive. 
The fourth, previously announced, is a gas-turbine electric 
locomotive designed to burn liquid fuel and operate in main- 
line service. 

In addition to these four projects, Mr. Price revealed that 
Westinghouse is ‘‘aggressively’’ pressing research to determine 
if coal-burning gas turbines for locomotives are feasible. 

Most novel departure in railroad propulsion is the free-piston 
gas-turbine engine, but most significant to the nation's coal- 
burning railroads is said to be the steam-turbine electric drive. 

This project is being undertaken jointly with the Babcock & 
Wilcox Company to develop an improved type of steam- 
turbine electric locomotive utilizing an efficient, compact, 
high-pressure, high-temperature boiler. 

The free-piston experimental development is being under- 
taken in collaboration with the Lima-Hamilton Corporation, 
Hamilton, Ohio. Lima-Ha:nilton has been experimenting for 
some time with a new form of gas generator of the free-piston 
type designed to provide extremely high efficiency. 

Their experience has been sufficiently encouraging for them 
to ask Westinghouse co-operation in the construction of a free- 
piston gas-turbine locomotive for trial service. For this, they 
will provide the gas generator that takes the place of the com- 
pressor and combustor, and Westinghouse will provide a 
3000-hp gas turbine, the electric generators, motors, and 
control. 

In this type of power plant, it was explained, opposed pistons 
travel back and forth in a cylinder. Unlike the pistons in an 
automobile engine, these are not connected to a drive shaft and 
their function is to supply hot gases for the turbine. A firing 
chamber in the center keeps the pistons flying back and forth, 
compressing air, burning fuel in this compressed air, and re- 
leasing hot gases at each stroke. 

It was revealed that Westinghouse engineers have developed 
the essential outlines of a new and larger electric locomotive at 
the direction of the Pennsylvania Railroad. 

It is said to be about one half more powerful than the present 
largest electric locomotive and is ideal for the movement of 
heavy freight traffic. Because all weight is evenly distributed 
on 16 axles, each powered by a separate motor, this locomotive 
is reported to be capable of pulling heavy loads without wheel 
slippage and, it is said, it will enable the railroad to haul its 
heaviest trains with a single unit and maintain, or better, present 

running time. 











For this locomotive, new motors, smaller, better-insulated 


and more efficient, were developed. New transformers have 
high capacity for a given weight because they employ the new 
war-developed silicone insulation that withstands high tem- 
perature. Superior transformer steel is used. Electric braking 
will hold back trains on descending grades. The new locomo- 
tive would be built in standardized units, similar to Diese] 

Discussing the gas-turbine locomotive, Mr. Price asserted 
that Westinghouse ‘‘believes very firmly"’ in its future and ex. 
pects to have one running some time in 1949. 

He said that while our first gas-turbine locomotive will burn 
liquid fuel, ‘‘we are not overlooking the possibility of making 
a coal-burning gas-turbine locomotive. For two years we | ave 
been conducting experiments with pulverized-coal combustors 
and are continuing the research aggressively this year in a new 
direction. While we cannot say we are yet ready to throw our 
hats in the air over what we have found, we are going to prove 
to our satisfaction that a gas turbine cither can, or cannot, 
burn coal." 

Mr. Price listed the following advantages for a gas-turbine 
electric locomotive power plant: 

Larger horsepower can be concentrated in small space. The 
amount of lubricating oil is materially reduced, and other 
problems encountered with reciprocating engines are climi- 
nated. 

The gas turbine can burn any kind of liquid fuel. The unit 
requires no water and has no ash problem. The gas turbine is 
the essence of simplicity and compactness and offers unequaled 
accessibility for servicing. 

While the fuel economy of the present type is not as good as 
for Diesel engines, the difference in fuel consumption is offset 
by simplicity, lack of reciprocating parts, ability to use cheaper 
fuels, and virtual elimination of lubrication problems. Ir will 
make possible the construction of locomotives with two 
thirds the weight and one half the length of Diesel electrics. 


Full-Scale Fatigue Testing 


HE design of machine components by full-scale fatigue test- 

ing was described by C. B. Griffin, assistant head, and 
A. F. Underwood, Mem. ASME, head, mechanical engineering 
department 5, research laboratories division, General Motors 
Corporation, Detroit, Mich., at a Metals Engineering Division 
technical session during the 1947 ASME Annual Mecting 

The authors pointed out that in recent years, engineers have 
found many advantages by designing machine components on 
the basis of fatigue tests conducted on production parts. The 
resultant effects of numerous factors, such as, fillets, heat-treat- 
ment, trapped stresses, and dimensional tolerances, are evaluated 
in terms of useful life or maximum load. In addition, although 
such factors are frequently specified cn the blueprint, actual 
production may result in serious deviations which cannot be 
properly assessed except by full-scale testing. 

In the General Motors Research Laboratories, a machine has 
been developed which applies an alternating load to the com- 
ponent under test. (A description of the machine appears in 
an article, ‘‘A Machine for Fatigue-Testing Full-Size Parts,’’ by 
C. B. Griffin and A. F. Underwood in the Proceedings of the 
Society for Experimental Stress Analysis, vol. 4, no. 2, p. 32.) 

Briefly, hydraulic forces are used to develop any combination 
of tension, compression, and torsion loads. Tension and com- 
pression loads up to 200,000 Ib and 20,000 in-Ib torque can be 
attained. These types of loading can be applied separately if 
desired. After the machine has been adjusted and the operating 


_ temperatures are stabilized, it can usually be left unattended for 


12 to 20 hr at a time. 
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When the service loading is known, it is relatively simple to 
make the proper fixtures to hold the piece to be tested so as to 
reproduce the loading in the machine. By applying an over- 
load, the failure point is reached in a shorter time and a typical 
S-N curve can be determined; these possibilities aid greatly in 
rapidly developing a good design. 

When a part has been failing in service at a particular section 
with a known locus of failure, it may be necessary to use strain 
gages and lacquer coatings to investigate how the forces are 
applied. Through the use of such devices, the proper combina- 
tion and point of application of the forces or torque can be 
made. To show how these methods have been used and how 
improved machine components have been developed, several 
design problems are considered by Mr. Griffin and Mr. Under- 
wood 


COMPONENT UNDER TENSION AND COMPRESSION 


Before the start of World War II, the Allison engine was 
being increased in rated horsepower output and one important 
part which had to be investigated was the connecting rod. The 
fixture shown in Fig. 5 was made to hold the part in the 
machine so the tension-compression loads could be applied. 
The first ‘‘forked’* rod was tested under 25,000 lb compression 
and 12,500 Ib tension, equivalent to 150 per cent of engine load 
atl000hp. It was immediately apparent that the crotch design 
would be unsuitable for increased engine output because failure 
developed after only 750,000 cycles. As the rod was visible at 
all times, the origin of the fatigue crack could be seen and its 
progress could be followed across the section. The short life 
was caused by the sharp radii at the inside of the fork, which 
were connected by straight lines. By changing the contour of 
the crotch toa uniform radius, the life was extended tono failure 
as shown in Fig. 6. 

At first the crotch was produced with a very uneven radius 
whereas a smooth radius had been specified. Under a load of 
25,000 Ib compression and 12,500 lb tension, this rod failed in 
1,743,460 cycles compared to a full 10,000,000 cycles with no 
failure for all other rods of this type but having the proper 


radius. The life was increased further by shot-peening the 


surface. See Fig. 6. 

By this time the load had to be raised to set a new base line, 
With the shot-peened connecting rod, the 1710 Allison engine 
was raised from the original 1000 hp to more than 2000 hp. 
However, it was found that by nitriding the surface, the con- 
necting rod was capable of sustaining still heavier loads. This 
is also indicated in Fig. 6. 
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FIG. 5 CONNECTING-ROD SETUP IN FATIGUE-TESTING MACHINE 










































MILLIONS OF CYCLES | 
ROD | LOAD 2 3 64 85 64 7 6 | 
ORIGINAL | 12,500T | 
PRODUCTION | 25,0006 
ROUNDED | - 
CROTCH 
SHOT 
BLASTED © 
SHOT 
[BLASTED | 
NITRIDED é 4 

/ | 40 | jt 








—ee—EEE 























FIG. 6 EFFECT OF TREATMENT AND DESIGN CHANGE ON FATIGUE 
LIFE OF FORK ROD 
| MILLIONS ,OF CYCLES 4 
| 2 3 S 6 
AVERAGE OF 
ORIGINAL DESIGN | 
AVERAGE OF 
| REDESIGN | 
CONDITIONS OF TEST: 3° TORQUE ] 
20,000 LB. TENSION 
20,000 LB. COMPRESSION | 
FIG. 7 EFFECT OF INCREASED FILLETS ON LIFE OF BLADE ROD 


TORSION ADDED 


Next it was learned that several failures in test engines had 
shown a unique location of the crack nucleus in the rod column 
near the wrist-pin end. Through the use of a surface strain- 
measuring gage, the rod was found to require a torsional couple 
on the column to reproduce the stress location. When the test 
machine was equipped with a special ‘‘torsion attachment,"’ the 
failures were exact duplicates of those on the test stand. This 
portion of the investigation was made on blade rods but it 
should be pointed out that the upper-end design is the same for 
both fork and blade rods. When torsion was applied in con- 
junction with tension and compression, the rods failed in a few 
cycles. 

Knowing the source of the difficulty, a new design with 
a fuller blend from the column flange to the piston-pin 
boss was made. Fig. 7 shows that an effective improvement 
resulted. No further failures in high-output test engines 
occurred. In general, the changes in rod design were minor at 
first glance in that the first and last rods weighed practically 
the same amount. But through the use of full-scale testing, 
the least metal could be added to secure the greatest gain. 


STRESS UNDER OPERATING TEMPERATURE CONDITIONS 


Another interesting war project was the testing of a threaded 
joint used to hold the head to the cylinder barrel of an air- 
cooled Ranger aircraft engine. The problem was to determine 
which one of several designs would give the longest and most 
uniform life. Each cylinder assembly, with valves in place, 
had the combustion space filled with a special lead-tin alloy. 
A piston and connecting rod were placed in the normal location 
and in contact with the lead-tin alloy. The cylinder assembly 
was bolted to the stationary plate of the fatigue-testing machine 
and the connecting rod was attached to the actuating member of 
the machine. Analternating force of zero to 20,000 lb compres- 
sion was applied. The cylinder head was heated by thermo- 
couple-controlled electric heaters that maintained the same 
temperature gradient as encountered in engine operation. The 
lead-tin alloy was selected so that at this temperature it was in 
a plastic state to distribute the load asa fluid pressure over the 
interior of the combustion chamber, thereby simulating gas- 
explosion pressures. The aluminum lost strength because of 
the elevated temperature in the same proportion in the test as 
in engine operation. The setup is shown in Fig. 8. 

As the machine can be set to shut off automatically shortly 
after failure starts, the heads could be inspected and rated much 
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FIG. 8 SCHEMATIC DIAGRAM OF AIRCRAFT CYLINDER SETUP 


easier than if tested on an engine where failure would usually be 
disastrous 


TEST UNDER SIMPLE STRESS 


When heat is not required, fluid pressures can be easily repro- 
duced by using molded synthetic or natural rubber. For 
example, when testing the design of ferrous pistons, the arrange- 
ment shown in Fig. 9 is easily made. As in the previous case, 
a suitable alternating compressive force is applied to the con- 

ecting rod and the molded rubber produces a uniform pressure 
over the head. The simplicity of inspection, compared to 
engine installation and the use of overloads, gives rapid design 
evaluations. 


STRESS RELATION IN COMPONENT PARTS OF AN ASSEMBLY 


On the other hand, the setup can be complex if desired. 
Fig. 10 is a diagrammatic drawing of an arrangement which 
stresses the wrist pin, piston, cylinder head, cylinder block, 
crankcase, and crankshaft to a force corresponding to an ex- 
plosion load caused by firing a combustible mixture. The 
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FIG. 9 SCHEMATIC DIAGRAM OF DIESEL PISTON SETUP 


compounding effects of distortion are present in such test 
ing. 

The weak spot in the original cylinder block was located i 
the same place as found on flight tests when the horsepower was 
increased. Further, a dynamic stress analysis could be made i 
the laboratory by applying SR-4 strain gages. When the 
proper measures were applied to the part to give improved life 
the same result was found ia the actual engine test. 

The foregoing examples are related to automotive and air- 
craft components but they illustrate principles which should be 
applicable to most engineering elements 


CONCLUSION 


the authors stated that full-scale testing i 
such fatigue-testing machines offers the following advantages 
for determining the optimum use of the metal: (1) Proper 
relationship of tension, compression, and torsion loads; (2) 
overloads; (3) simplification of instrumentation for dynamic 
stress analysis; (4) easy inspection for failure; and (5) correla- 
tion with service 


In conclusion, 
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FIG. 10 SCHEMATIC DIAGRAM OF COMPLETE ENGINE SETUP 
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Electrostatic Painting 


N article by G. P. Kennedy, resident manager, Norge 
A Division, Borg-Warner Corporation, Muskegon Heights, 
Mich., reveals that the Norge Division was the first in the 
refrigerator industry to adopt the Ransburg electrostatic spray 
‘rocess to the painting of cabinets and doors. The electro- 
static spray unit, installed in the Muskegon Heights plant, 
sutomatically applies the first coat to the outside area of the 

frigerator cabinet and doors. 

The firse cost records indicate that the conversion will save 

company more than $100,000 per year in paint and labor 
*oduction was increased 45 per cent with less floor space 
The spray booth remains remarkably clean for the large volume 
‘f work processed, creating worth-while savings in mainte- 
ance costs. Additional economics due to lower ventilation 

quirements have also been realized 

The cabinets and doors are carried through a spray booth by 
Two cabinets (one per hanger) on 


i 


in overhead conveyer. 
{8-in. centers are followed by a workholder designed to hold 
This 
permits the alternate painting of cabinets and doors in a way 
hat best lends itself to the subsequent assembling operations 
No change or adjustment in the automatic Ransburg equipment 
s required to coat both doors and cabinets. The cabinets 
ure inverted to preclude dust settling on the top in the baking 
The back is not coated in the first coat as this area 


two sets of provision and machine-compartment doors. 


peration 
largely covered by the “‘flue”’ 
vhich is subsequently at 
Spaced 12 in. from the sur- 
being painted is the 
voltage grid which cre- 
the electrostatic field of 
raction between it and 
electrically grounded 
rts. The high-voltage equip- 
t and certain special con 
were supplied by the 
Electro-Coating 
Among 


new develop 


| sburg 
ration these 
ls iS a 
called “‘the electronic 
guard,’’ which turns the 
nt off in case of any 
flown in insulation, or 
a part should inad 
tly get so close to the 
grid as to cause a 
This device actually 
ff the power before the 
ccurs and thus adds 
rably to the safety of 
ration 
reported that the en- 
ting Operation is ac- 
ished with only seven 
tic spray guns in one 
rough the single booth, 
g six hand-spray men. 
Operate at very low 
8; 2 psi fluid pressure 
‘ne 15 psi atomizing air pres- 
By moving the guns 
Aucomatically up and down 
the sides, and back and forth 
‘cross the inverted top, a uni- 
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form paint film is deposited. This in itself is said to be a 
vast improvement over the erratic performance of hand-spray 
methods, and goes a long way toward elimination of paint 
rejects. 

Hand spray is employed for coating the inside of the machine- 
compartment doors and the inside of the machine compart- 
ment itself, since these areas are shielded from electrostatic 
deposition. 

A feature of the operation is the so-called “‘wrap around,”’ 
inherent with the Ransburg process. Electrostatic attraction 
causes the paint to deposit as heavily on the edge masked 
from the spray direction as it does on the edge facing the 
spray direction. This is accomplished by the manner in which 
the spray guns are turned off and on between parts. At present, 
the length of time that the guns are operating is exactly the 
same for the 30-in-wide doors (and wider on large models) 
and for the 19-in. width on the sides of the cabinet. Norge 
engineers are now engaged.in the installation of a switching 
arrangement which will permit individualizing the gun cutoff 
for the doors and the cabinets. It is anticipated that this will 
save an additional 10 or 15 per cent in paint consumption. 

Another helpful factor provided by the wrap-around feature 
is the full coating that is accomplished on all edges. With 
previous manual spray the satisfactory coating of the edges 
was a most expensive operation in both paint and labor. If 
they were not properly coated there was possibility of rust 
starting there and creeping onto exposed surfaces. 





OVER-ALL VIEW OF AUTOMATIC ELECTROSTATIC SPRAY INSTALLATION 



























FIG. 12 CLOSE-UP OF ELECTROSTATIC SPRAY BOOTH SHOWS AR- 
RANGEMENT OF THE THREE-SIDED ELECTRODE SYSTEM 


The use of the Ransburg electrostatic spray process in the 
automotive field is also discussed in an article in MecHANICAL 
ENGINEERING, August, 1947, page 678. 


Atom-Bomb Radiation 


F an atom bomb should fall on an American city, the popula- 
tion would be faced with the greatest emergency in its his- 
tory. But it is by no means true that the entire population 
would be wiped out, nor that nothing could be done to help the 
survivors, according to Army Medical Corps officers who are 
conducting continuous study of the problem. 

There is no known method of protecting those in the immedi- 
ate neighborhood of an atom bomb when it explodes. Never- 
theless, a great deal has been learned about mitigating the 
secondary effects of ionizing radiation and about protecting 
survivors who have received less than a lethal dose. 

Many lives may be saved by widespread knowledge among 
physicians of therapeutic measures, and many more by a general 
understanding of preventive measures which can be taken by 
the general population. 

The real difference between ordinary high explosives and 
atom bombs, it was pointed out, is the enormous amount of 
radiant energy produced by the latter—energy covering the 
whole range of wave lengths from heat waves to million-volt 
gamma waves. 

The following four known kinds of penetrating radiation can 
be expected within the immediate area of a blast: 

1 Gamma radiation. These 200,000,000-volt x rays are 
lethal to anyone within roughly a mile of the blast, do serious 
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damage to those as close as a mile and a half, but their range i 
limited to approximately two miles. They move with th 
speed of light and most of them are produced at the instant o 
explosion. 

2 Neutron beams. These streams of heavy atomic particles 
shot out in all directions within a millionth of a second of th 
explosion, have slightly less range than gamma rays. Bot! 
pass through matter such as blood, bone, or flesh, produc 
extensive ionization of the atoms which make up body cell 
which results in the breakdown of chemical bonds, causing pri 
found alterations in cellular function. 
of cells, such as certain types of cancer cells, are affected mo 
easily than others is the basis of radiation therapy. Whatev 
damage is done in this way is instantaneous, alrhoagh observa 
ble symptoms may not appear for some time. 

3 Beta rays. These are streams of electrons which rare! 
penetrate the skin and whose effects will be found chiefly on t! 
surface. 

4 Alpha particles. These are the nucleii of helium atom 
which do not get through the cornified, or horny tissue laye: 
of the skin. Because of their low penetrating power it is not 


likely that either the beta rays or the alpha particles resulting 


directly from the explosion will cause fatal injury. 


Army doctors say that there is not much even a medical ma 
can do about the immediate radiation from an atom-bom| 
explosion. The immediate requirement will be for rescue work 
on a large scale and treatment for fractures, contusions, lacer 
tions, and burns. 

Also, aid may be given to victims of many sorts of secondary 
radiation from radioactive dust spread by the explosion, radio 
activity caused by neutrons captured by atoms, or radioactiv: 
spray if the bomb is dropped in water. Against this various 
safeguards can be provided, and it is essential that physicians | 
trained in safety measures. Army, Navy, and Atomic Energy 
Commission scientists, as well as civilians interested in radia 
tion therapy, are hard at work on the problem and substantia 
progress is being made. One important line of research is ir 
the efficacy of blood transfusions, since it has been established 
that one of the most serious effects of radiation is damage to th« 
blood-forming elements such as the bone marrow. A persor 
tided over until normal function is resumed may be saved. 

Most food in the affected area would be fit for consumption, 
but it would all have to be surveyed before it could be eatcn 
safely. All the water in the region would probably contair 
radioactive isotopes, slow poison to anyone drinking it, b 
research is in progress on methods of removing radioactive sub 


Decontamination of not only food and water but of 
] 


stances. 
refugees, by such means as complete change of clothing a 
thorough bathing would be necessary 

A series of intensive courses on the meaical aspects of atom 
explosion were instituted last May at the Army Medical Cent 
Washington, D. C. Nearly 700 doctors and scientists ha 
been trained there in the fundamentals of radiation hazards 
diagnosis, and treatment. More than 50 medical schools 
throughout the country have sent representatives, many of 
whom are now setting up similar courses in their respect 
institutions. 

Besides flash burns, blisters similar to skin burns and sunb 
are likely to appear on the skin of victims. In Japan, burns and 
blisters showed up within five minutes on those close to the 
explosion. At a mile away, they did not show for several 
hours, and at greater distances, up to two miles, the appearanc 
of burns and blisters was delayed longer. 

Immediately after a bomb blast those in the vicinity who 
escape immediate death from shock, burns, or falling debris may 
appear to have suffered no ill effects. But within a few hours, 


The fact that some kinds 
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victims seriously affected will feel nauseated and start to vomit. 
This may pass inadayorso. Butat the beginning of about the 
second week when the hair starts to fall out, the feeling of 
genera] malaise experienced in the first few hours may return, 
accompanied by fever. There is likely to be bloody diarrhea, 
ind examination will show that the white blood count has 
fallen to a low level. Death may come quickly, or there may 
be anemia and general debility over a long period, with eventual 
recovery. 

Physicians must be prepared to take nothing for granted about 
che condition of the patient during the first few days, it was 
mphasized 

The threat of the atom bomb is, at least, now recognized and 
we have assembled a growing store of knowledge which can 
ulrimately be mastered, Army Medical Corps officers have con- 


luded 


Upper-Atmosphere Research 


~APTURED German V-2 rockets, which can carry a ton of 
equipment more than 100 miles up, have enormously 
increased our knowledge of the earth's outermost atmosphere. 
Several V-2's have been fired in New Mexico by the Army in a 
co-operative research program with a number of government 
ind university laboratories. The results, published in tech- 
nical reports, have been comprehensively reviewed by Ernst H 
Krause of the Naval Research Laboratory, in a paper for the 
American Philosophical Society and are reported in the In- 
dustrial Bulletin of Arthur D. Little, Inc., April, 1948. 
The V-2 is 46 fe long and 5 ft indiameter. To keep it pointed 
the right direction, the propelling gases from the rocket 
motor play on carbon vanes located in the tail and controlled 
by gyroscopes. It rises slowly from the ground and goes 
ster and faster until it reaches a speed of about 3500 mph, 
when the fuel is exhausted. Thereafter the vanes cannot 
control the direction of flight and the rocket may roll, pitch, 
ind yaw about, a serious disadvantage from the experimental 
viewpoint. On subsequent flights, the rocket will have a 
levice to keep one instrument, the spectrograph, automatically 
ted at the sun. 
he rocket spends about five minutes above the 30-mile level, 
ind some data taken at this time are radioed to the ground. 
lo recover spectrographic and photographic data, the rocket 
broken up—weakened by a small charge of TNT, it breaks 
ntact with the dense atmosphere—and the pieces tumble 
relatively slowly. Even after extremely high flights, 
pment often lands in fair condition and, occasionally, in- 


present research concerns cosmic rays, the ionosphere, 
ctrum of the sun, and measurements of pressure, tempera- 
ind composition of the upper atmosphere. Much new 
some totally unexpected information has been collected. 
cosmic rays change before they reach the earth, observa- 
f primary rays has heretofore been impossible. The 
aches the region of the primary rays and passes through 
zone where the changes occur. This information will 
to a better understanding of what cosmic rays are and 

re they fit into the scheme of things. 
Previously the radiant energy from the sun could be examined 
y at altitudes up to 20 miles. At 100 miles, wave lengths 
ich shorter than those previously observed were found, but 
layer of ozone lying between 20 and 40 miles absorbs these 

vaves before they reach the earth. 

Despite difficulties involved in dealing with the great varia- 
tions of temperature and pressure found throughout the atmos- 
phere, instruments for measuring these values were devised. 
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At about 80 miles, pressures were recorded as low as one-ten- 
millionth of the atmospheric pressure on earth, corresponding 
to a high artificial vacuum. It is believed that beyond the 
measured range, at 100 miles, the pressure is about 100 times 
lower. Striking variations in temperature were noted. Tem- 
perature drops rather steadily with altitude until it reaches 
about —63 F at ten miles, and varies slowly for another ten 
miles. From 20 to 30 miles up, it increases steadily to 130 
F, drops again to —100 F at about 50 miles, and finally rises 
again, reaching about 212 F at 75 miles. 

On various flights, special strains of seeds and fruit flies 
were taken up 106 miles to determine whether radiation above 
the atmosphere might produce mutations. On recovery, they 
showed no detectible changes, but this is not conclusive, since 
the specimens were shielded by metal. 

The next several years should see interesting developments in 
upper-atmosphere research, now that the groundwork and 
techniques have been perfected. 


Malayan Tin Mining 


HE rehabilitation of the Malayan tin-mining industry is 

proceeding steadily as materials and machinery flow into 
the country, according to the March, 1948, issue of Tin and Its 
Uses, a review issued by the Tin Research Institute, Fraser Road, 
Greenford, Middlesex, England. The damage to mining 
equipment during the Japanese occupation has been assessed at 
eight million pounds but the task of restoration has necessarily 
been hampered by the damage done to roads, railways, ports, 
and power stations. As in other spheres, the preliminary 
estimates of the speed of recovery have proved overoptimistic, 
but the steady work of restoration is now reflected in a satis- 
factory upswing of production. 

More than half the Malayan prewar production came from 
dredges, the other half being derived from a large number of 
smaller enterprises including gravel pumping, hydraulics, 
open-cast mining, and so on. The total number of dredges 
installed in Malaya in 1940 was more than one hundred al- 
though the average number operating in 1937-1939 was only 81. 
The Malayan dredges include the largest tin-mining dredge in 
the world which is operated by Petaling Tin Ltd. Its pontoon 
is 304 ft long, 72 ft wide, and 14 ft 6 in. deep, and its power 
plant develops 1100 kw. The dredging buckets, which hold 
20 cu ft each, can dig more than 130 ft below water level. But 
the modern tin dredge is much more than an excavating mecha- 
nism. The tin-bearing mud, as dredged, may contain only 
one part of tin ore in 8000 or even 10,000 parts of alluvial silt. 
By a complex system of screens and jigs this is sorted out me- 
chanically on board thedredgeuntil a concentratecarrying 35 per 
cent of tin ore is obtained. This is bagged and made ready for 
dispatch to the smelters. 

By the end of September, 1947, 49 dredges had already been 
placed in service, although not all had reached normal working 
capacity. Of the smaller enterprises 390 were again at work 
compared with a prewar figure of about 800. 

Though forecasting is difficult and dangerous, it is certain 
that 1948 will show a further large increase in output and 
rapid narrowing of the gap between supplies and demand. 
Economic factors will, however, have an important influence 
on the output since the relation of cost of production to selling 
price governs the productive capacity in tin, as in all other com- 
modities. Production costs have increased in the Far East, as 
elsewhere, and heavy amortization costs of equipment, bought 
to replace wartime losses, have to be met. Modern mining 
methods have, however, extended the range of economic 
mining to ground of comparatively low tin content and the 




















548 


proved reserves of the Malayan Peninsula are said to be suf- 
ficient to meet all demands for many years to come. 


Protein Corrosion Inhibitor 


HROMATED protein coatings offering a convenient, inex- 
C pensive means of protecting metals—especially zinc, iron, 
brass, steel, and aluminum—during outdoor storage in mildly 
corrosive atmospheres, have been developed by Abner Brenner, 
Grace Riddell, and Robert Seegmiller of the National Bureau of 
Standards. The protective value of such films is somewhat 
better than that afforded by chemical surface treatments and is 
said to be much superior to that of corrosion-inhibited oils and 
waxes. The metallic surface to be coated is first dipped in 
casein, albumin, or gelatin; the resultant film is then impreg- 
nated with chromate, which both hardens the film and inhibits 
corrosion. 

The principal constituents of the chromated protein films are 
a corrosion inhibitor for the metal, a protein which acts as a 
vehicle for the inhibitor, a hardening agent, and a bactericide to 
prevent putrefaction of the protein. The chromate always 
serves as the inhibitor and may act as the hardening agent and 
the bactericide as well. However, other materials such as 
formaldehyde, tannins, or certain salts of the heavy metals can 
be used as the hardening agent. 

The four functioning constituents of the film can be applied 
in a single step or in several steps, according to the compatibil- 
ity of the agents and the degree of protection desired. In the 
“two-step” process, which is usually the most satisfactory, 
che metal is first dipped into an aqueous protein solution. When 
the resulting protein film is dry, it is immersed in an acidified 
chromate solution for one half to three minutes and allowed to 
dry without rinsing. The preparation of the protein solution 
varies somewhat with each protein. Gelatin is dissolved in 
water by heating gently; albumin may be dissolved in water at 
room temperature by stirring; cascin is dispersed in water and 
brought into solution with the addition of 25 ml of ammonium 
hydroxide per liter of solution. The chromate solution con- 
tains chromic acid (0.5 to 2 per cent) or a dichromate of zinc, 
iron, or nickel (1 to 10 per cent). 

A simpler ‘‘one-step"’ method of forming the inhibiting film 
by a single immersion in a solution containing both the protein 
and the chromate has the disadvantage that the solution slowly 
deteriorates. A solution of this type is made by adding am- 
moniacal zinc chromate to a solution of casein. The resulting 
preparation should contain about 10 per cent of casein and the 
equivalent of about 5 per cent of zinc chromate. 

The chromated protein films are yellow and, unless opaque 
pigments have been added, are transparent. Their flexibility 
and adhesion are said to be sufficient to prevent cracking or 
separation when the metal is bent. They are not injured by 
heating to 150 C, whereas most chromate films produced 
chemically on zinc lose much of their protective value at 100 C. 
Thickness depends principally on the concentration and vis- 
cosity of the protein solutions, varying with the type of pro- 
tein up to about 0.0002 in. This is in contrast to the propric- 
tary chromate films, which usually are not more than 0.00003 
in. thick. 

It is reported that when freshly prepared and hardened, the 
films are almost insoluble in water and are so hard that they 

cannot be scratched with the fingernail. Exposure to light 


further hardens some films and renders them still less soluble. 
However, the films may be quickly removed from metal parts 
by application of an alkaline solution such as 5 per cent sodium 
hydroxide. 


Their removal is thus more convenient and less 
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hazardous than the removal of oil films with toxic or inflam 
mable organic solvents. 

The protein solutions, unlike the baths used for direct phos 
phate or chromate treatments, do not become exhausted and 
require replenishment, but are fairly stable for long periods 
While chromated protein films are superior to direct phosphat« 
or chromate coatings or to oil films for corrosion prevention 


their life is less than that of suitable paint coatings. The) 
are more effective on large regular surfaces than on the shar; 
edges and corners of small objects like nuts and bolts, wher: 
the film tends to pull away. 


Uranium Search 


HE United States Atomic Energy Commission recently a 

nounced a three-point program to stimulate the discover) 
and production of domestic uranium by private competiti\ 
enterprise. 

The major elements of the program are as follows: 
Government guaranteed ten-year minimum prices for domes 
tic refined uranium, high-grade uranium ores, and mechanical! 
concentrates; (2) a bonus of $10,000 for the discovery and 
production of high-grade uranium ores from new domestic 
deposits; and (3) government guaranteed three-year minimun 
prices for the low-grade carnotite and roscoelite-type uranium 
vanadium ores of the Colorado plateau area, and government 
operation of two vanadium-uranium plants in that area. 

John K. Gustafson, director, AEC division of raw materials 
describes the program as “‘an opportunity for prospectors anc 
mining companies to participate in the nation’s atomic energ) 
industry by exercise of their own initiative and with the profit 
incentive. The interest and energies of individual prospectors 
smal] operators, and large mining companies are now require: 
in the production of source materials for atomic energy."’ 

The AEC plans to continue and expand its own exploratio 
development, and research relative to raw materials. This 
work is designed to aid rather than limit the activities of pri 
vate enterprise in prospecting, ore production, and ore ben 
ficiation. Commission-sponsored diamond drilling and geo 
logical surveys in the Colorado Plateau area, and in other sex 
tions of continental United States and its territories, will cover 
private as well as public lands. 

Information developed by the AEC concerning individual! d. 
posits will be made available to the owners of these deposits 
but for security reasons may not be released for publicatio: 
In general, deposits of uranium discovered by the Commissio 
on public lands are expected to be made available for develo; 
ment by private operators. 

Uranium in deposits on the public lands, and other lands 
owned by the United States, is now reserved to the Unite 
States, subject to mineral rights established on or before August 
1, 1946 (the date of the Atomic Energy Act). However, th« 

Commission's guaranteed minimum prices have been made ap 
plicable to deliveries to it of ores containing such reserve: 
uranium in consonance with the Commission's authority « 
pay fair and reasonable sums, including profits, for discovery, 
delivery, and other services performed with respect to such ot 
The Commission wishes to encourage prospecting for new 
deposits of uranium ores on the public domain and has been ad 
vised by the Department of the Interior, which administers the 
disposition of the public lands, that valid locations may b«< 
staked on such deposits if the uranium occurs in a deposit which 
is valuable because of other minerals. In the unlikely event 
of the discovery of a deposit of uranium-bearing ore which does 
not contain some other valuable mineral, the Commission 
upon notice, will take steps to protect the prospector’s equit) 
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ASME TECHNICAL DIGEST 


Substance in Brief of Papers Presented at ASME Meetings 


Symposium on Flow and Fracture of Metals 


THE following papers constitute part 
»f a symposium on the flow and fractur 
of metals and are scheduled for presenta 
tion at the National Meeting of the 
ASME Applied Mechanics Division, 
Illinois Institute of Technology, Chi- 
cago, Lll., June 17-19, 1948. Digests of 
papers 48 APM-1 to 48—APM-14, also 
scheduled for this meeting, appeared in 
the May, 1948, issue of MercHANICAL 
ENGINEERING, pages 452 to 454. Ad- 
vance copies of these papers are now 
available and may be purchased from 
ASME Publication-Sales Department, 
29 West 39th Street, New York 18, N. Y. 


Stress-Strain Relations for Finite Elasto- 
plastic Deformations, by J. E. Dorn, Uni- 
rsity of California, and J. J. Latter, for- 
merly University of California, Berkeley, 
Calit 1948 ASME Applied Mechanics 
Division Meeting paper No. 48—APM-15 
type; to be published in the Journal of 


App sed Mechanics). 


The strains accompanying clastoplastic 
deformations are frequently so large 
that the simplified equations of the 


small-strain theory are invalid. Al- 


though several ways of describing finite 
strains are known, they are not readily 
adaptable co stress-strain analyses in 
clastoplastic materials. One of the dif- 
culties arises from the failure ot the 
laws addition when the strains are 
defined in the conventional way. Another 
difficu found from the observations 
is thacche infinitesimal plastic strains, 


and not the finite strains, are related to 


the stresses. This analysis, which at- 
tempts to surmount these difficulties, 
is an nsion of methods originally de- 
scribed in a paper on plastic flow in met- 


als, to include elastic as well as plastic 
deformations. 


The Interaction of Discontinuity Sur- 
faces in Plastic Fields of Stress, 
by Alice Winzer and G. F. Carrier, Jun. 
ASME, Brown University, Providence, 
a. I 1948 ASME Applied Mechanics 
Division Meeting paper No. 48—APM-16 
(in type; to be pub ished in the Journal of 
Applied Mechanics). 


A fundamental solution for problems 


associated with discontinuity surfaces 
in the field of stress has been developed 
by W. Prager, but the accuracy wich 
which it approximates the stress field 
obtained in actual materials under the 
same boundary conditions has not been 
established. In this paper a study is 
made of the limited case in which the 
discontinuity surfaces may intersect when 
they separate fields of constant stress. 
The results may be applied to more gen- 
eral intersecting fields 


The Propagation of Plasticity in Uni- 
Axial Compression, by M. P. White, 
University of Massachusetts, Amherst, 
Mass., and LeVan Griffis, Illinois Institute 
of Technology, Chicago, Ill. 1948 ASME 
Applied Mechanics Division Meeting paper 
No. 48—APM-17 (in type; to be pub- 


lished in the Journal of Applied Mechanics). 


A theoretical investigation of the 
mechanism of uniaxial compression im- 
pact on elastic-plastic materials is de- 
scribed in this paper. The method of 
analysis is similar in some respects to 
that previously given for tension impact 
on such materials. It is concluded that 
four different kinds of behavior can oc- 
cur, depending upon the impact velocity. 
In the lowest velocity range, the behav- 
ior in compression is similar to that 
found in tension. In this case stress and 
strain are propagated from the point of 
impact as a zone or wave front of ever- 
increasing length. This type of behavior 
ends at a velocity corresponding to the 
“critical’’ velocity found in tension im- 
pact. Within the next higher velocity 
range, stress and strain are propagated 
as a shock-type wave, or wave of very 


Advance Digests 


of papers to be presented at ASME 
meetings are included in this 
month's ASME Technical Digest. 
Premeeting copies of the complete 
papers are available and may be 
purchased from ASME Publica- 


| tion-Sales Department, 29 West | 


39th Street, New York 18, N. Y. | 
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How to Order ASME 
Papers 


. copies of ASME papers 
referred to in this section are availa- 
ble from the Society at 25 cents per 
copy to members; 50 cents to nonmem- 
bers. Papers published in MecHANICAL 
ENGINEERING are not included. 

To facilitate ordering pamphlets, 
coupon books are available to members 
at $2 for 10 coupons; to nonmembers 
$4. Each coupon will be accepted in 


payment of one copy of an ASME 


paper. 

Coupons may be used to purchase 
pamphlet copies of papers which will 
be presented at national meetings dur- 
ing 1948, including the 1947 Annual 
Meeting. (In ordering give title, 
author, and paper number. State 
number of copies wanted.) 

Coupon books and copies of papers 
are obtainable from ASME Publication- 
Sales Department, 29 West 39th Street, | 
New York 18, N. Y 





small length in which the transition 
from low to high stress and strain is 
very abrupt. At still higher impact 
velocities, there occurs ‘flowing defor- 
mation’’ in which the material is too 
weak to maintain coherency. Here there 
is a steady flow of the material toward 
and against the hammer, after which it 
flows in a thin sheet radially outward 
over the face of the hammer. The fina] 
possible state occurs at impact velocities 
greater than the speed of an elastic wave, 
so that no disturbance can escape from 
the hammer into the medium. Here the 
behavior is essentially that of a fluid, the 
impact force being independent of the 
strength of the material. 


Discussion of the Forces Acting in Ten- 
sion Impact Tests of Materials 
by D. S. Clark, Mem. ASME, and P. E. 
Duwez, California Institute of Technology, 
Pasadena, Calif. 1948 ASME Applied Me- 
chanics Division Meeting paper No. 48— 
APM-18 (in type; to be published in the 
Journal of Applied Mechanics). 


A method of measuring the forces 
acting on a specimen during a tension im- 
pace test is described briefly in this 
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paper. In this method a dynamometer 
is used in tests made in rotary impact 
testing machine in which impact veloci- 
ties up to approximately 200 fps can be 
attained. The method of computing 
force-time relations prevailing in a speci- 
men subjected to tension impact is de 
scribed from the standpoint of the 
theory of the propagation of elastic and 
plastic strain. The method is applied 
to a specific material to illustrate the 
computing procedure. A_ theoretical 
stress-time diagram has been computed 
for a specimen of SAE 1020 cold-rolled 
steel 0.300 in. diam and 8 in. long for an 
impact velocity of 150 fps. This com- 
putation has been made (a) on the basis 
that the dynamometer is rigid, and (4) 
on the basis of a dynamometer mounted 
in a manner approximately equivalent 
to that in the actual equipment. The 
diagrams are for the stress-time rela- 
tions at the fixed end of the specimen. 
The computed curves are compared with 
an experimental force-time diagram ob- 
tained on the same material. The gen- 
eral shape of the experimental diagram 
is quite similar to the theoretical dia- 
gram computed on the basis of a nonrigid 
dynamometer. 


The Influence of the Dimensional Fac- 
tors on the Mode of Yielding and 
Fracture in Medium-Carbon Steel—I. 
The Geometry and Size of the Flat 
Tensile Bar, by Julius Miklowitz, Uni- 
versity of Michigan, Ann Arbor, Mich. 
1948 ASME Applied Mechanics Division 
Meeting paper No. 48—APM-19 (Cin type, 
to be published in the Journal of Applied 
Mechanics). 


A detailed study of the local principal 
strains, during uniform straining in a 
flat tension bar, has proved valuable in 
explaining the large variations of the 
local necking strains, with uniform 
changes in geometry and size of the bar 
which were observed. An analogy has 
been brought out between the restraining 
action of the bar heads on the gage mate- 
rial, and that of the stagnant material of 
the neck on the flowing material ad- 
jacent to it. In both cases the magni- 
tude of the restraining dimension is 
important, the degree of restraint in- 
creasing with an increase in dimension. 
The study in deformation is presented for 
both uniform straining and the compli- 
cated crosslike neck at fracture. The 
maximum strains in the neck increased 
when the bar size decreased. The maxi- 
mum strain, in the lateral direction paral- 
lel to the bar width, became less, as the 
width-to-thickness ratio of the bar in- 
creased from 1 to 7. Beyond this value 
no effects were noted. The axial strain, 


calculated from the two lateral strains, 
reflected their trends. 


Behavior of Steel Under Biaxial Stress 
as Determined by Tests on Tubes, by 
H. E. Davis and E. R. Parker, University 
of California, Berkeley, Calif. 1948 
ASME Applied Mechanics Division Meet- 
ing paper No. 48—APM.-20 (in type; to 
be published in the Journal of Applied Me- 


chanics.) 


The experimental work is described and 
results presented for tests on twelve 
5'/,-in-diam thin-walled tubes of low- 
carbon steel subjected to various condi- 
tions of biaxial stress. These experi 
ments comprised the ‘‘pilot’’ series of 
tests in a larger investigation on the be- 
havior of ship-plate steel under multi- 
axial stress conditions. The ductility 
of the metal under various biaxial stress 
conditions and at two temperatures, 70 F 
and —138 F, is reported. The evidence 
indicates that the metal is reasonably 
ductile, even at the low temperature, 
provided it is subjected only to a state of 
planestress. Ifa state of triaxial stress is 
induced by restraint or by discontinuities 
in the material, the ductility may be 
greatly reduced at the low temperature. 
Evidence is presented to indicate that 
fracture may occur either by shear or by 
cleavage, depending upon the stress and 
temperature conditions. In a majority 
of cases, reasonable prediction of the 
stress-strain behavior of the metal in the 
plastic range can be made for various 
biaxial stress conditions from the data of 
the simple tension test, by use of the 
modified octahedral-shear concept. 


Applied Mechanics 


Centrifugal and Thermal Stresses in 
Rotating Disks, by W. R. Leopold, Jun. 
ASME, Wright Aeronautical Corporation, 
Wood-Ridge, N. J. 1948 ASME Semi- 
Annual Meeting paper No. 48—SA-1 (in 
type; to be published in the Journal of Ap- 
plied Mechanics). 


A general semigraphical method, a 
combination and continuation of the 
solutions indicated by Stodola and Timo- 
shenko, was fouad by which the ther- 
mal and centrifugal stresses in a rotating 
disk of any arbitrary profile could be 
determined. This relatively simple and 
rapid method of solution requires for 
its application elementary arithmetic 
involved in the completion of a tabular 
form sheet, a temperature gradient along 
the radius of the disk, which may be 
approximated by an exponential func- 
tion of the radius, and easily accommo- 
dates changes in the physical properties 
of the disk material at elevated tempera- 
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tures. A disk profile and expected radia] 
temperature gradient, as determined 
from heat-transfer analysis, were taken 
as an example, and the complete disk 
stresses calculated directly to demon- 
strate the use of the method. 










The Manifold Problem, by J. D. Keller, 
Mem. ASME, Pittsburgh, Pa. 1948 ASME 
Semi-Annual Meeting paper No. 48—SA-2 
Cin type; to be ublithed in the Journal of 
Applied Mechanics). 









This paper deals with the general 
problem of manifolds supplying fluids 
to a set of parallel pipes or ducts, or dis- 
charging through numerous openings 
distributed along the manifold length 
Examples are the familiar “‘pipe burner’ 
for gaseous fuels; the manifold of the 
““radiant-fire’’ type of gas burner; head- 
ers or manifolds for certain types of 
multitube air heaters; the distributing 
flues above and below the checkers of 
open-hearth furnaces and of glass tanks; 
furnace combustion chambers containing 
heat ports; distributing pipes in water- 
filtering systems; and many others 
The very specialized problem of the 
gasoline-engine manifold is not consid- 
ered here. 





















Gyroscopic Effects on the Critical 
Speeds of Flexible Rotors. by &. B 
Green, Cambridge, Mass. 1948 ASME Sem:- 
Annual Meeting paper No. 48—SA-3 (in 
type; to be published in the Journal of Applied 
Mechanics ). 

The forces and moments on rotating 
disks are found for the general case, and 
the various possible criticals of common 
rotor systems are determined and plotted 
for all degrees of gyroscopic effect 
Specific examples are shown of a canti 
lever system, two simply supported 
single-disk systems, a double-disk sys 
tem, and an infinite-disk system. Meth 
ods of solution are indicated for any case 
The gyroscopic effect is shown for all 
possible ratios of shaft rotating fre 
quency to whirl frequency. 
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Three-Dimensional Solution for the 
Stress Concentration Around a Cir 
cular Hole in a Plate of Arbitraty 
Thickness, by E. Sternberg and M. 4 
Sadowsky, Illinois Institute of Technology, 
Chicago, Ill. To be presented at the 1# 
ASME Applied Mechanics Division Met 
ing, Chicago, IIl., June 17-19, 1948. Pape Ff 
No. 48—APM-21 (in type; to be publishes 
in the Journal of Applied Mechanics 












This paper contains an approximatt 
three-dimensional solution for the stres 
distribution around a circular cylindric! 
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hole in an infinite plate of arbitrary thick- 
ness, Which is otherwise in a uniform 
state of plane stress parallel to the bound- 
ing planes. The approach used rests on a 
modification of the Ritz method in the 
theory of elasticity. A knowledge of the 
triaxial characteristics of the ensuing 
stress concentration is held important in 
connection with modern views on failure. 
The results furthermore illuminate criti- 
cally the significance of two-dimensional 
analysis in the problems of the type under 
consideration. 


Fuels and Processes 


Developments in Kraft-Process Re- 
covery-Unit Design and Performance, 
by R. K. Allen, Jun. ASME, The Babcock & 
Wilcox Company, New York, N. Y. 1948 
ASME Spring Meeting paper No. 48—S-2 
‘in type; to be published in Trans. ASME). 


Greater capacity, economy, and relia- 
bility in operating service have been de- 
signed into the modern Kraft-process re- 
covery unit during the past ten years by 
the development of new design features 
and the adaptation of sound engineering 
developments. By meeting the increas- 
ing demands for chemical recovery, and 
generation of power and process steam, 
the new units have kept pace with the 
progress of the paper industry. 

Since 1937 unprecedented demand for 
paper products, coupled with the scarcity 
and high cost of labor, have stimulated 
developments in the design of B&W- 
Tomlinson recovery units which made 
possible increases in the capacity of indi- 
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vidual units from 130 to 350 tons per day. 

This paper discusses design features of 
a typical 275-ton per day capacity unit 
which was placed in service in 1946. 
This unit employs a large completely 
water-cooled furnace similar to that used 
in many large central-station power boil- 
ers. For protection, the tubes in the 
smelt zone in the lower portion of the 
furnace walls and the furnace floor are 
covered with chrome-ore refractory, an- 
chored to the tubes by pin studs welded 
to the exposed face and sides of the tubes. 
The upper portion of the furnace walls 
and the boiler walls back as far as the 
rear of the superheater employ a bare- 
tube flat-stud construction for maximum 
heat transfer. The studs are welded to 
the sides of the tubes to form a continu- 
ous bare-metal wall surface. 

Both the boiler and economizer are 
vertical-tube two-drum types. A tubular 
gas-air heater, employing parallel flow 
of gas and air, is included in this par- 
ticular installation. The gas flows 
through the inside of the tubes and the 
air flows over the outside of the tubes 
making three passes, crossflow. 

By changing the arrangement of the 
convection heat-absorbing surfaces, par- 
ticularly the boiler screen and super- 
heater, so that the resulting gas tempera- 
ture and flow conditions substantially 
reduce the deposition of chemical solids 
deposited, a reduction in the man-power 
requirements for operation of the recent 
units has been achieved. 

Because the chemical deposits are 
easier to remove and because the newer 
units have numerous cavities provided 
in the setting, successful application of 
mechanical soot blowers has eliminated 
the need for regular crews of men to do 
hand-lancing. Retractable-type soot 
blowers are used with two large nozzles 
at the end instead of the fixed-position, 
multinozzle, rotating units which in the 
past have not been satisfactory in the 
high-temperature zones. 

The paper gives comparative perform- 
ance data for a typical 130-ton per day 
plant of 1937 and the 275-ton per 
day plant of 1946 described in the paper. 
The economic factors affecting the re- 
covery-system steam equipment are also 
discussed. 


Utilizing Bagasse as Fuel, by F. X. 
Gilg, Mem. ASME, The Babcock & Wilcox 
Company, New York, N. Y. 1948 ASME 
Spring Meeting paper No. 48—S-3 (in type; 
to be published in Trans. ASME). 
Bagasse is the fibrous residue of sugar 

cane which when shredded looks and 

feels like ‘‘excelsior."’ Although its 
moisture content fresh from the crushing 
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rools varies between 45 and 55 per cent, 
bagasse is combustible and when properly 
burned can provide more than enough 
steam required to produce raw sugar and 
the power to drive sugar-mill equipment 

In the early days bagasse was sun- 
dried in the fields and shoveled into fur- 
naces. Later it was found possible to 
burn the cane residue directly as it came 
from the mill in a Dutch-oven type of 
furnace using natural draft. Because 
grate maintenance was a constant source 
of difficulty, however, the hearth or 
grateless type of furnace was developed. 

This furnace retained the feature of 
burning bagasse on the surface of the 
pile, but introduced combustion air 
horizontally through tuyéres in the ver- 
tical walls surrounding the hearths. 

Low boiler efficiencies, 50 to 60 per 
cent, resulting from the burning of wet 
bagasse as fuel, does not usually present 
a problem because most sugar mills have 
more bagasse than is needed. An excess 
of bagasse presents a real disposal 
problem, best solved by inefficient burn- 
ing. 

The Ward furnace for burning bagasse 
was developed to eliminate the costly 
refractory arches over the Dutch ovens. 
Because these furnaces can be cleaned in 
service, they can be operated continu- 
ously throughout the processing season. 
Since 1939 hundreds of Ward single- 
pass furnaces have been installed by the 
sugar industry. 

In mills which refine their own sugar 
or which generate power in excess of 
that required in the mill, supplementary 
fuel such as oil or gas is used. An 
integral-furnace type of boiler with com- 
pletely water-cooled walls and floor 
has been designed for firing bagasse, 
oil, and gas. 

A typical unit of this kind installed 
in a sugar mill and starch plant in 
Florida is described. The unit is de- 
signed to operate at 650 psi and 725 F 
total temperature when generating 100,- 
000 Ib of steam per hr on oil or gas and 
70,000 Ib of steam per hr on bagasse. 

In service for two years at high 
capacities, firing bagasse during the 
sugar-grinding season and oil during the 
off season, measured efficiencies of 83.3 
per cent have been obtained with steam 
flow of 100,000 Ib per hr. 

The performance on bagasse was excel- 
lent and even exceeded the expectations 
in capacity. Combustion appeared to 
improve with higher burning rates be- 
cause of higher furnace temperatures and 
greater turbulence. In tests run to 
determine the amount of refuse in the 
products of combustion leaving the unit 
at a steaming rate of 70,000 lb per hr, a 
value of less than 1 per cent of as-fired 
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fuel was obtained, representing a loss of 
efficiency of 0.7 per cent. A tabulation 
of test data is included. 

While the predrying of bagasse has 
been considered economically unjustifia- 
ble in the past, the current critical 
situation of the world fuel supply may 
cause the sugar industry to utilize more 


of the Bru value of the fuel by removing 
some of its moisture before burning in 
the furnace. 

Boiler efficiencies of about 80 per cent 
are possible when partially dried bagasse 
in pulverized form is burned with oil 
under the most economical conditions in 
a water-cooled integral furnace. 


Gas-Turbine Power 


The Gas Turbine as a Stationary Prime 
Mover, by L. N. Rowley, Mem. ASME, 
and B. G. A. Skrotzki, Mem. ASME, 
Power, McGraw-Hill Publishing Company, 
Inc., New York, N. Y. 1948 ASME Spring 
ns paper No. 48—S-5 (muimco- 
graphed). 

About 15 of the 20 or more stationary 
gas turbines totaling over 100,000 kw 
now in operation or under construction 
may be classed as commercial units. 
These units use alloy materials on which 
extensive experience has been obtained 
and operate at the modest inlet tempera- 
ture range of 1100 F with capacities 
varying from 1000 to 25,000 kw. 

These facts indicate that the gas tur- 
bine has a definite place in the stationary 
power ficld. If its position is to con- 
tinue to advance, however, an effort 
comparable to that now expended on 
technical developments must be direct 
to defining, evaluating, and exploiting 
its economic possibilities. 

This paper presents some preliminary 
thinking along these lines. For cases 
where power generation is the sole re- 
quirement, several specific situations are 
analyzed. When considered within the 


limitations sect, the examples serve to 
illustrate evaluation methods, reveal the 
influence of some important factors, and 
indicate certain broad areas in which 
gas-turbine possibilities lic. For cases 
where process heat as well as power 
must be applied, the economic problem 
is more complex. Here the general 
position of the gas turbine is indicated 
and some of the modifications that might 
enhance its usefulness are suggested. 

Gas-turbine plants in the commercial- 
capacity range require about one third 
the building volume of a steam plant of 
equal capacity. These plants require 
less operating personnel and can be 
started from the cold position in 6 to 10 
minutes. On the basis of limited ex- 
perience, reliability and maintenance 
costs seems comparable. 

In considering the case for the isolated 
gas-turbine plant, designed solely for 
power purposes, a series of curves is 
presented to indicate how a gas-turbine 
plant of definite heat-rate characteristics 
compares with alternate steam aud Diesel 
installations. Based on Swiss experience 
that a gas-turbine plant costs 85 per cent 





of a steam-turbine plant, it is concluded 
that the gas-turbine plant economically 
equals the steam-turbine plant at invest 
ments for the latter of: $58 per kw with 
30 cents per million Btu fuel, $121 per 
kw with 40-cent fuel, or $184 per kw 
with 50-cent fuel. The break-even 
points in terms of Diesel investments 
for 50 per cent capacity factor are 
$54 per kw with 30-cent fuel, $119 per 
kw with 40-cent fuel, and $189 per kw 
with 50-cent fuel. 

From an analysis of a situation in 
which a gas turbine is used to extend 
an existing system as a peak-load or 
stand-by plant, it is concluded the 
application can be profitable only in a 
system operating at high levels of 
efficiency. 

The results of a study of the application 
of a regenerative gas turbine as a base- 
load plant are presented in tabular form 

Because gas turbines operate without 
water and are quick-starting, they are 
admirably suited as transmission-line 
boosters. The financial advantages of 
installing a 10,000-kw plus a local peak- 
load 10,000-kw gas-turbine plant t 
serve a 20,000-kw peak-load demand 
having a 50 per cent load factor, as com- 
pared to a 20,000-kw transmission line, 
are shown to warrant serious considera 
tion by transmission-line designers 

In industrial power applications where 
the plant must supply process heat 
in addition to power, the steam-turbine 
plant shows up best because of its versa 
tility. The Diesel plants show up well 
only where the power demand is high in 
relation to the heat demand. From the 
exhaust-heat recovery standpoint, the 
gas-turbine plants are less flexible in 
design and operation than steam-turbine 
plants and not so well suited for high 
heat-power ratios, but are somewhat 
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more flexible than Diesel plants on both 
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f these accounts. 

An interesting possibility for the gas 
turbine is the production of high-pressure 
steam by introduction of heat-exchange 
equipment at the high-temperature end 
yf the cycle. With forced circulation, 
superheated steam at virtually any pres- 
sure and temperature may be generated. 
4 hookup in which generation of steam 
at the high-temperature end is combined 
with recovery of heat at the low-tem- 
perature end is also suggested. 

While the application of the gas tur- 
yine as a prime mover in the stationary 
power field has been demonstrated in 
many fields, it has not been fully explored 
Since possibilities of the gas 
been realized with units of 
design, production of gas 
turbines on a commercial seems 
entirely justified today. Technical ad- 
vances may be expected to widen the 
and use of 


in others. 
curbine have 
conservative 
basis 


present limits on efficiency 


fuels 


Gas-Turbine Power Plants for Opera- 
tion With Low-Cost Fuel, by John 
Goldsbury, Mem. ASME, General Electric 

ympany, Lynn, Mass. 1948 ASME Spring 


Meeting paper No. 48—S-6 (mimeo- 
graphed ). 
This paper discusses the economics 


and general design requirements of gas- 
turbine power plants to be operated with 
low-cost fuel such as natural gas and 
crude oil in the oil fields, refinery by- 
products, and by-product gases from 
industrial processes. 

In planning a gas-turbine power plant 


tor operation with low-cost fuel, the 
basic considerations will be low first 
cost, reliability, convenience of opera- 
tion, and compactness and weight. 
Fuel economy in itself will be of lesser 
importance. The results to date of 
certain studies which are being made to 
determine how a stationary gas-turbine 
power plant of moderate size, 2000 kw 
and less, can best be designed to meet 


these requirements, are presented. 
iral gas has been reported as 


aval in large quantities in certain 
ul-field regions at a price of approxi- 
mately 7 cents a thousand standard cubic 
feet for 1000-Bru gas. For calculations 
inv g the properties of the fuel, 
nat gas with an assumed composition 
1 65 per cent methane-and 35 per cent 
pre by weight has been used. 

Since the decrease in air flow required 
4s plant thermal efficiency increases 
tends to decrease the sizes of the turbine 


and « mpressor, the plant cost increment 
for increased efficiency is somewhat 
moderated. Devices for interstage cool- 





ing of compressors, interstage heating 
of turbines, and preheating of combustion 
air by the turbine exhaust gas can con- 
tribute greatly to power-plant efficiency, 
but the cost of such a device per unit of 
rating tends to increase with decrease in 
plant rating, while the fuel saving from 
a given increase in plant efficiency is a 
constant percentage regardless of rating. 
For this reason it will be more difficult 
to justify the use of such devices for the 
smaller ratings when the fuel price is 
low. As fuel price increases, the advan- 
tage of higher thermal efficiency increases 
till a point is reached where a heat ex- 
changer is justified by the reduced over- 
all fuel cost. For the same reason, it 
seems unlikely that closed-cycle plants 
will be economical for use with low-cost 
fuels except possibly in very large rat- 
ings. In this paper only the simple 
open-cycle power plant consisting of a 
compressor, more combustion 
chambers, a turbine, a generator, or other 
machine to absorb the useful output, 
and the necessary accessories is con- 
sidered. The accessories will include a 
starter, and if a generator is to absorb 
the load, an exciter. They may also 
include one or more gears to permit each 
rotating element to run at optimum 
speed if the effects on first cost are favora- 
ble. Brief mention is made of the 
flow-type turbine power plant with pre- 
heated gas, which is a special case of 
the combustion-gas-turbine power plant, 
and approximate costs of these flow- 
type turbine power plants are given. 


one ofr 


The following conclusions were drawn: 


First cost rather than efficiency should 
be the primary consideration when a 
power plant is to be operated with low- 
cost fuel. 

Compressor efficiency is less important 
than turbine efficiency, so that for the 
smaller ratings, at least, the centrifugal- 
type compressor should be considered. 

The efficiency characteristic of the 
compressor used has a dominant effect 
on the selection of compressor discharge 
pressure 

The determination of optimum turbine 


inlet temperature must await further 
studies. 
Water injection has an important 


favorable effect on power-plant first cost, 
but pure or treated water must be used to 
avoid injurious deposits on interior tur- 
bine surfaces. 

The flow-type turbine power plant may 
well be considered when natural or 
process gas is available at suitable pres- 
sure. The output obtainable from a 
given flow of gas varies approximately 
with the absolute turbine inlet tempera- 
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ture, so that preheating of the gas may 
often be desirable. 





How Gas Turbines Fit Into Future 
Power Patterns, by S. A. Tucker, Mem. 
ASME, Electrical World, McGraw-Hill Pub- 
lishing Company, Inc., New York, N. Y. 
1948 ASME Spring Meeting paper No. 
48—S-8 (mimeographed). 

This paper attempts to answer the 
following question: ‘‘When will the 
gas turbine really become a competitor 
of other prime movers, the steam turbine 
and the Diesel engine?"’ 

According to the author, in one sense 
the gas turbine will not ever compete 
directly with other prime movers be- 
cause it offers an entirely different set of 
characteristics and advantages. Almost 
every application so far achieved or con- 
templated has been based on some specific 
need that a gas turbine can fill to better 
advantage than steam, gasoline, or 
Diesel. The Houdry machines acting 
as superchargers, the jet-propulsion units 
for aircraft, the Velox boiler charging 
sets and stand-by units for desert service 
are examples of this difference. 


Some immediate prospects are as 
follows: A gas-turbine locomotive 
should ride American rails in 1948, 


more in 1949; a ship-propulsion unit is 
ready for trials; data on several types of 
power units from Rumania, Switzerland, 
Peru, and Egypt will soon be available; 
there will be more data applying to power 
generation available from Schenectady 
and South Philadelphia. 

Wherever oil or gas is a normal fuel, 
and for sizes between 2000 hp and 30,000 
kw, gas turbines can compete with steam 
or Diesel on their own home grounds. 

But the compelling factor has been 
the gas turbine’s ability to meet needs 
not well handled by other prime movers. 
In aviation, one can fly faster with a gas 
turbine than any other heat engine 
Dollars and cents, metal limitations, or 
fuel do not matter. To the Air Force 
speed is the one controlling objective. 

The compactness of the gas turbine 
tempts railroad men. Getting 6000 to 
8000 hp into a road locomotive using 
Diesels means several cabs, and steam 
is not a happy answer. Experience with 
Diesel and steam power plants for loco- 
motives leads any railroad man to hope 
that the calculated performance of gas- 
turbine locomotives might prove a solu- 
tion to the high-power high-speed road 
locomotive of the future. 

Those who buy gas turbines in the next 
ten years will demand units of specific 
requirements with little real concern 
about price. Someday, it is hoped, 
manufacturing costs will be stabilized 
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with cost of gas turbines not out of com- 
petitive range. 


Heat Transfer 


A Mathematical Analysis of a Number 
of Dielectric Heating Problems, by 
Michael P. Heisler, Columbia University, 
N. Y. 1948 ASME Spring Meeting paper 
No. 48—S-9 (mimeographed). 


The influence of various heating pro- 
cedures upon the temperature-space-time 
history of a dielectrically heated slab is 
shown. The types of problems _illus- 
trated frequently occur in the dielectric 
bonding of wood laminates, in a number 
of ceramic or rubber heating and curing 
operations, and in the chemical industry. 

The paper is based on calculations, 
and no direct experiments were carried 
out for the purpose of comparison. 
The results presented are mainly qualita- 
tive. 

Upon a basic workpiece, a semi-in- 
finite slab made of a homogeneous ma- 
terial whose thermal properties do not 
change with temperature, the following 
five different heating-up techniques are 
imposed and their results upon the tem- 
perature uniformity are analyzed: 


1 Workpiece facing a hot platen. At 
the same instant that dielectric heating 
begins, the faces of the slab are brought 
into contact with a hot platen, so that 
heating-up occurs by the simultaneous 
action of a fixed elevated surface tem- 
perature and internal heat sources. 

2 Switching and soaking. Initial 
heating up as in case 1, but after a given 
arbitrary time the dielectric unit is 
switched off and the workpiece is allowed 
to soak under the action of the fixed 
surface temperature. 

3 Delayed hot-plate heating. The 
slab faces a cold platen of large heat 
capacity. The dielectric unit is turned 
m and heating up occurs everywhere 
within the slab except at the faces, 
which are kept at the temperature of 
the cold platens. After a given arbitrary 
time, the temperature of the platens is 
suddenly raised and maintained constant 
thereafter. 

4 Thermal insulator placed between 
workpiece and the platen. In this case 
heat is generated in the workpiece, the 
insulator gaining heat by conduction 
only. (In order for no heat to be gener- 
ated in the insulator the latter is placed 
between the electrode and the platen.) 

5 Radiation-convection heat loss. 
The slab is allowed to cool freely in air 
while heat is being generated within it. 


Equations are derived for cach case 
and from these are developed charts 












which can be readily applied to engineer- 
ing calculations. 

All discussion centered on problems 
involving wood as the dielectric; how- 
ever, the equations can be applied equally 
well to other dielectrics. 

Although temperature uniformity has 
been stressed, in some cases, such as the 
bonding of thin thermoplastic sheets— 
a nonuniform distribution of temperature 
is absolutely essential. 

The most desirable means of attaining 
a uniform temperature distribution is to 
raise the temperature of the plates at 
the same rate at which the center tem- 
perature is rising under the influence of 
dielectric heating. 

One important fact brought out is 
that the best temperature uniformity 
is produced by the highest heating rate. 

The equations and graphs presented 
hold for relatively short times only, 
that is, for values of Fourier’s modulus 
equal to or less than 0.2. 


Materials Handling 


Industrial Truck-Handling Methods 
Applied to Production and Distribu- 
tion, by C. F. Kells, Electric Industrial 
Truck Association, Long Island City, N. Y. 
1948 ASME Spring Meeting paper No. 
48—S-11 (mimeographed). 

This paper discusses the application of 
storage-battery-powered, driver-ride type 
of industrial-truck systems of materials 
handling. 

Certain types of industrial trucks 
have won more favor than other types, 
thus making it practical to classify in- 
dustrial trucks into the following groups: 
The fork truck, low-lift and high-life 
platform trucks, fixed-platform truck, 
and tractor. As a result of wartime ex- 
perience and necessity for speed-up and 
expansion of distribution as well as 
production systems, fork-truck demand 
in 1947 was double that of all other types 
combined. It is largely responsible for 
the intensified interest in unit-load sys- 
tems. 

A unit load is a machine-size load that 
is made up of a number of man-size 
loads. To be most effective, some kind 
of a “‘handle’’ must be applied to or 
built into a unit load to permit pickup by 
the machine. The handles are most com- 
monly those adapted to fork trucks, low- 
life and high-lift platform trucks. Con- 
sequently the building of unit loads is 
the assembly of man-size loads into 
machine-size loads and equipping them 
with handles. 

Handles may take the form of skids, 
strips of lumber or metal, slots built into 
the package or assemblies, pallets, and 
the like. 





MECHANICAL ENGINEERIN( 


Twenty illustrations serve to typify th 
various applications of the industria) 
truck to the unit-load system. It is 
shown that unit-load systems fit produc- 
tion requirements as well as distributior 
and that the handles can be simple and 
inexpensive. 


High-Temperature 
Piping 
Some 1000-F Steampipe Materials, by F: 
nest L. Robinson, Mem. ASME, Turbine 
Generator Engineering Division, Genera 
Electric Company, Schenectady, N. )\ 


1947 ASME Annual Meeting paper No 
47—A-74 (mimeographed). 


This paper presents long-time cree} 
and rupture tests on molybdenum 
vanadium pipe material in comparisor 
with low chromium-molybdenum com 
positions. The molybdenum-vanadium 
composition shows superior long-time 
strength at high temperature. Further 
more, long-time soaking of molybdenum 
vanadium piping material at high tem 
perature has so far failed to show 
graphite formation. 

The purpose of the paper is to present 
a series of test results contributing « 
available technical information on mate 
tials suitable for high-temperature steam 
piping. The group has been selected 
from results mostly unpublished and pre 
sented in a form suitable for guidance in 
design and for a basis of comparison be- 
tween different compositions currently 
under discussion. 

Creep strengths are both listed and 
plotted for a rate of 0.01 per cent per 
1000 hr. Creep strengths for a rate of 
0.001 per cent per 1000 hr are listed in 
tables. These strengths were deter- 
mined by the General Electric ‘‘flow- 
rate’’ test which is a step-down relaxa- 
tion-type test run with a total elastic- 
plus-plastic extension of 0.2 per cent 
The so-called flow-rate test is usually 
run for 2000 to 3000 hr with one or more 
rates between the nominal values 
read from the log-log plot and tabu- 
lated. 

Long-time rupture strengths are tabu- 
lated both for 10,000 and 100,000 hr but 
only the 100,000-hr strength is plotted. 
The longest test in each series is usually 
between $5000 and 10,000hr. The 10,000 
hr figure involves little extrapolation. 
The 100,000-hr figure is not free from un- 
certainty, and judgment is required in 
the selection of a suitable factor of safety. 
It must be kept in mind that breaks after 
a long time at high temperature are 
likely to be brittle in appearance with 
little elongation to give warning. 
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CoMMENT BY Frep Denic! 


This paper? is a most timely presenta- 
ion on the subject of synthetic liquid 
fuels. Some petroleum people have been 
assuring the public for many years that 
the supply of petroleum underneath the 
soil of the United States is practically 
inexhaustible, in spite of the fact that 
cach oil field as it grows older has 
{ropped off in production, and also inspite 
yf the fact that, for every new field dis- 
it means one less field to be 
liscovered in the future. Thus America 
finds itself at the crossroads. The author 
indicates 30-50 per cent of the oil is un- 
recovered, the number of fields being 
liscovered is declining, and the over-all 
reserve of oil and natural gas is declin- 
ing with consumption. All of this, 
coupled with the fact that Americans are 
using more gasoline in their automo- 
biles, more fuel oil to heat their homes, 
and more fuel oil to drive boiler plants, 
locomotives, and other heat-consuming 
media, spells disaster for this country 

ss something is rapidly done 
fortunate that the Bureau of 
Mines had the foresight and our Congress 
had enough gumption to back this fore- 
t to set up an elaborate experimental 
tram for the study of synthetic liquid 
as one of the means of answering 
future energy problem. However, 
to be regretted that the synthetic- 
l-fuel studies were the only ones 

authorized by Congress. 

writer believes that the electric- 
fraternity should urge that Con- 
ilso authorize a substantial amount 
ney for the development of elec- 
for the purpose of driving auto- 
sand other moving vehicles. It is 
s that this commentator believes 
il-fired powerhouses. The elec- 
trification of railroads will solve partially 
the fuel-oil problem, as well as the 


cove red, 


It 1s 


sm problem in so far as the railroads 
ire concerned. The electric storage 
ba 


, properly developed, would an- 


‘ Vice-President and manager, Research 
Department, Koppers Company, Inc., Pitts- 
burgh, Pa. Mem. ASME. 

_ ' Synthetic Liquid Fuels in the United 
States,” by W. C. Schroeder, MacHanicaL 
ENGINEERING, vol. 69, Dec., 1947, pp. 989-995. 


COMMENTS ON PAPERS 


Including Letters From Readers on Miscellaneous Subjects 


Synthetic Liquid Fuels 


swer the peak-load problem of the power- 
house; that is to say, mechanisms could 
be set up whereby batteries could be 
charged at off-peak hours, thus flattening 
out the power loads. 

It is most interesting to compare figures 
on the various methods of converting 
coal to power or power equivalents. 
In his paper, the author gives an efficiency 
via the hydrogenation route of coal to 
gasoline of 38.3 per cent. This figure 
is believed to be high. The writer 
thinks it is closer to 29 per cent, unless 
the Bureau has developed some new tech- 
niques which it has not diclosed to the 
technical public. The Fischer-Tropsch 
process, based upon the author's figures, 
will have a thermal efficiency of 33.4 per 
cent, whereas the latest electric power 
plants require about 10,000 Btu in the 
form of coal per kwhr, giving an effi- 
ciency of 34 per cent. The utilization 
of power from a battery to a vehicle is 
far more efficient than the utilization of 
gasoline in a moving vehicle. 


ComMMENT BY R. F. MarscHnerR® 


The author's clear exposition has 
hinted at an important point which, 
had he wished to lengthen his paper, 
might well have been elaborated, 
namely, that elements of collaboration 
between the several synthetic-fuel proc- 
esses are appearing. 

Natural gas is hydrogen-rich, as com- 
pared to petroleum, and cither shale oil, 
or especially coal, are hydrogen-poor; 
consequently, there is a logical interde- 
pendence of synthetic-oil processes among 
themselves. In synthesis from natural 
gas, the first of the supposedly alterna- 
tive Fischer-Tropsch reactions 


CO + 2H: > HO + (CH:)x 
3CO + 3 H: + HO + (CH2)x + COz 


is preferable because of the loss of a one 
third of the valuable carbon as carbon 
dioxide inthe second. But in the Fischer- 
Tropsch synthesis from carbon-rich coal, 
the second reaction has some advan- 
tage over the first. Developments in 
Fischer-Tropsch catalysts may make 


# Research Department, Standard Oil Com- 
pany (Indiana), Whiting, Ind. 
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either, of these reactions relatively more 


attractive. One half the cost of coal 
hydrogenation lies in hydrogen produc- 
tion, and as the author further points out, 
some hydrogen can be supplied from the 
excess in natural gas. Light hydrogena- 
tion of shale oil could also be accomp- 
lished in a similar way. Products from 
natura] gas and coal have been utilized 
together with advantage. The excellent 
cetane number and undesirably high 
pour point of Fischer-Tropsch Diesel oil 
complement the poor cetane number but 
low pour point of coal-hydrogenation 
distillate. Quality problems arising 
from the unsaturated character of shale- 
derived fuels may be solved in part by 
experience with olefinic Fischer-Tropsch 
products from natural gas or coal. 

Predictions are beyond the scope of 
the paper, but the facts permit a con- 
vincing conclusion that the several syn- 
thetic-oil processes can no longer be con- 
sidered entirely separately. 


CoMMENT BY MurpHREE* 


The author has given an excellent 
general review of the information availa- 
ble on production of synthetic fuels end 
has also pointed out the reasons for the 
possible need for such fuels in the future. 

In commenting on the oil supplies, the 
paper brings out that present reserves are 
of the order of 21 billion barrels and that, 
for the last several years, discoveries of 
new oil supplies and extensions of exist- 
ing discoveries have about kept in bal- 
ance with consumption. The paper 
points out that most of the additions 
have come from extension of known re- 
serves rather than new discoveries. This 
statement may give a somewhat distorted 
picture since, with time there are nor- 
mally extensions in the estimated re- 
serves which have been based upon new 
discoveries, and this extension will 
undoubtedly apply to discoveries within 
the last few years just as much as 
it has applied to discoveries in former 
years. Many people in the oil business 
feel that it will be possible to maintain 
reserves at the present level but that, for 
current supplies, it will be necessary to 
depend more upon imported oil, par- 


ticularly from South America. 


‘President, Standard Oil Development 
Company, New York, N. Y. 
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The technical information presented in 
the paper on the different synthetic-fuel 
processes, in general, is in reasonable 
agreement with information available to 
the writer. In the case of the Fischer- 
Tropsch operation, using an iron catalyst, 
under suitable operating conditions a 
quite olefinic product can be produced, 
which is not clearly brought out in the 
paper. The water requirements for pro- 
duction of synthetic fuels from natural 
gas appear somewhat high, and the 
quantity of natural gas required for the 
special case of coal hydrogenation 
appears low. The picture on produc- 
tion of oil from shale may be somewhat 
misleading in that the requirements for 
water given in the paper cover only the 
retorting of shale to give a material 
somewhat comparable to crude oil. To 
produce products from this synthetic 
crude oil of a quality which can be 
marketed under normal conditions, con- 
siderably further refining would be re- 
quired, and this refining will be more 
difficult in general than is the case for 
crude oil. 


AuTHor’s CLOsuRE 


The discussion submitted on the paper, 
‘Synthetic Liquid Fuels in the United 

States’’ covers a number of important 
points that were not fully developed in 
the paper. The author appreciates the 
assistance of the discussers in filling in 
these gaps. Lack of exact figures for 
some of the requirements for the plants 
still results in certain disagreements, 
but these can be eliminated through the 
extensive research now being carried on 
in this field by industry and the govern- 
ment. 

Mr. Denig points to the need for lifting 
some of the load from our petroleum re- 
sources through the substitution of coal 
for oil for combustion purposes, and in- 
creased use of electricity from hydroelec- 
tric and coal-fired powerhouses, including 
possible application to moving vehicles. 
Substitution of coal for oil which is 
being burned under industrial boilers is a 
quick and direct means of saving con- 
siderable quantities of liquid fuels. 
Similar substitution for domestic heating 
will probably be much more difficult to 
bring about, and perhaps less advanta- 
geous in viewof the human effort involved 
in handling small lots of house-heating 
fuel at the mines, by the railroads, by the 
distributors and retail dealers, by the 
householder, including the final disposal 
of the ashes. Each of these steps in- 
volves an important amount of hand 
labor which can largely be eliminated by 
furnishing the domestic users a liquid or 
gascous fuel made, if need be, from coal 
at the mouth of the mine 


Mr. Marschner’s views on the inter- 
dependence of the various synthetic fuel 
processes are very important and are all 
too frequently overlooked. There seems 
to be a strong tendency to consider the 
processes as competitive rather than 
complementary, which leads to the idea 
that one process or raw material will 
dominate the synthetic field. From the 
involved technologic, geographic, and 
economic factors concerned in the de- 
velopment of the synthetic-fuels indus- 
try, it is almost certain that this cannot 
be the final result. It is for this reason 
that the Bureau of Mines program has 
not: been centered on one process or one 
raw material, but has instead attempted 
to develop a broad picture of the entire 
field. 

Mr. Murphree indicates a number of 
important points with respect to reserves 
and discoveries that were not fully treated 
in the paper. Since this article was 
written (about nine months ago), the 
petroleum picture, in so far as civilian con- 
sumption is concerned, has become some- 
what clearer. With a strong explora- 
tion program, and assuming that some of 
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the country’s major producing fields d 
not taper off more quickly than antici 
pated, it seems reasonable to believe that 
a petroleum production around § millior 
barrels a day can be held for severa 
years. It is now predicted that tota 
demand will reach 6 million barrels a da, 
in 1948 (instead of 1951 as predicted i 
the paper) and probably will reach 
million barrels a day by 1953 or 1954 
This will leave a gap of 2 million barrels 
a day which must somehow be filled t 
meet our normal civilian requirements t 
say nothing of emergency or war de 
mands. Synthetic fuels can supply part 
of this 2 million barrels a day, but only if 
immediate steps are taken to start com 
mercial operations. In eight to ter 
years the industry could be built up t 
supply the full amount and more if neces 
sary. The important point at the mo 
ment is to see that a commercial syn 
thetic-fuel industry is started as prompt! 
as possible. 

W. C. Scnroeper.' 


5 Chief, Office of Synthetic Liquid Fuels 
Bureau of Mines, Washington, D. C. Men 
ASME 





ASME BOILER CODE 


Interpretations 


HE Boiler Code Committee meets 

monthly for the purpose of con- 
sidering communications relative to the 
Boiler Code. Anyone desiring informa- 
tion on the application of the Code may 
communicate with the Committee Secre- 
tary, ASME, 29 West 39th St., New 
York 18, N. Y. 

The procedure of the Committee in 
handling the Cases is as follows: All in- 
quiries must be in written form before 
they are accepted for consideration. 
Copies are then sent by the Secretary of 
the Committee to all members of the 
Committee. The interpretation, in the 
form of a reply, is then prepared by 
the Committee and is passed upon at a 
regular meeting. 

This interpretation is later submitted 
to the Council of The American Society 
of Mechanical Engineers for approval 
after which it is issued to the inquirer 
and published in MecHanicaL ENGINEER- 
ING. 

Following is a record of the interpreta- 
tions of this Committee formulated at the 
meeting of April 2, 1948, and approved 
by the Council on May 3, 1948. 


Case No. 724 
(Annulled) 


Case No. 1063 
(Interpretation of Par. H-83) 


Inquiry: May welded stays be installed 
in low-pressure steel heating boilers 
without the countersinking now required 
by Par. H-83? If so, what rules will 
govern the installation? 

Reply: Staybolts, diagonal stays, and 
through stays may be installed in low- 
pressure steel heating boilers under the 
following requirements: 


(1) The stays shall be inserted into 
holes through the sheets except as pro- 
vided in (3) and the area of the weld in 
shear, measured parallel to that portion 
of the stay extended through the sheet 
shall be not less than 1.25 times the re- 
quired cross-sectional area of the stay 
The size of the filled weld attaching che 
stay to the sheet shall be not less than 
the thickness of the plate being stayed 
for plates up to and including */s in. in 
thickness and for thicker plates the size 
of the fillet weld need not exceed 3/s in. 

(2) The ends of stays inserted through 
the sheet shall not project more than 
*/s in. beyond the surfaces exposed to 
products of combustion; 

(3) Diagonal stays may be attached 
to the inner surface of the shell, but not 
the head, by fillet welds only, provided 
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a) The size of the welds is not less 
than the shell plate thickness but need 
not exceed 3/s in.; 

b) The cross-sectional of the 
portion of the Stay welded to the shell 
and also the cross-sectional area of the 
fillet welds parallel to the axis of the 
shell, measured at the throat, are not 
less than 1.25 times the required cross 
sectional area of the stay, and further 
provided that fillet shall 
continue the full length of the side of 
chat part of the stay in contact with the 
shell 

4 The longitudinal centerline of the 
shall inter- 


area 


such Ww elds 


stay 
sect the inner surface of the plate to 
which the stay is attached within the 


project ed if necessary 


outer boundaries of the attaching welds 
also projected if necessary). 

5 The welding shall be done in such 
a manner that excessive weld deposits 
do not project through the surface of the 
plate at the root of the weld. 


Case No. 1069 


(Interpretation of Specification $A-217) 


Inquiry: Is it permissible to use the 
new Grades WC5 and WC9 provided in 
ASTM Specifications A 217-47 T under 
Specification SA-217 of the Code? 

Reply: It is the opinion of the Com- 
mittee that Grades WC5 and WC9 may 
be used under Specification SA-217 of the 
Code provided that such provisions for 
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these compositions as are provided in 
ASTM A 217-47T are followed, and 


that in all cases the minimum draw 
temperature shall be not less than 100 F 
above the contemplated operating tem- 
erature. The permissible stresses for 
these grades shall be as follows: 


Temperature deg F 


Grades —20 to 650 700 ~3=—_ 750 800 850 
WCS 15 15900 1§000 14000 1250 
goo 95 1000 10§o0 110 
WCs5 1020 825 625 
20t0 650 700 750 800 850 
WCg_ 12000 I§000 1§000 14000 12500 
go 950 I00O.)=—s«I0§O_—SOs—sdST'I 
WCg sta 8250 6250 4800 3700 


Proposed Revisions and Addenda to Suggested Rules 
for the Care of Power Boilers, Section VII of 
ASME Boiler Construction 


HE Suggested Rules for the Care of 

Power Boilers compiled in 
1926 and pertains only to boilers with 
steam pressures up to 250 lb and without 
superheat. Modern boilers and _prac- 
tices make it mandatory to rewrite these 
for boilers 


was 


and to include rules 
ng higher pressures and superheat 


> Appendix, containing rules for the 


inalysis, treatment, and method of feed- 
water, has been rewritten and includes 
all rules relating to chemistry used in the 
Ci f boilers. The revision of the 


relating to the mechanical section 
D¢ presented later 
se proposed rules have been formu- 
by a special committee of 20 out- 
standing authorities on the subject repre- 
senting all parties affected by this Code 
r the jurisdiction of the Feedwater 
Committee of the Subcommittee of the 
Boiler Code Committee on the Rules for 
f Power Boilers). This work was 
inder the direction of C. W. Rice, Chair- 
man, and Dr. E. P. Partridge, Chairman 
ft the Work Committee. 
[he proposed rules relating to chemi- 


cal treatment are presented here in tenta- 
tive form for the purpose of securing the 
widest possible discussion upon the sub- 
ject before final adoption. Everyone 


interested in these rules is urged to sub- 
liscussion before October 1, 1948. 

It is to be noted that a proposed revi- 
sion of the Code should not be considered 
final until formally adopted by the Coun- 
cil of the Society and issued as pink- 
colored addenda sheets. Communica- 


tions should be addressed to the Secre- 
tary of the Boiler Code Committee, 29 
West 39th St., New York 18, N. Y., in 
order that they may be presented to the 
Committee for consideration. 
SUGGESTED RULES FOR CARE OF POWER 
BOILERS PART B 
1 The following material pertinent to the 
control of chemical conditions within steam 
boilers to promote safety in operation is or- 
ganized under six general headings as follows: 
Cleaning out and laying up boilers, scale, 
sludge and oil, embrittlement, 
foaming and carryover, sampling, testing, and 
reporting of analyses of water and steam 


corrosion, 


samples. 

2 Ineach case an attempt has been made to 
state in simple, explicit, and concise form the 
problems, the characteristics by which they 
may be recognized, and the principles by 
which they may be corrected. It is recom- 
mended, however, that the control of boiler- 
water conditions be established and supervised 
by personnel specially qualified by training and 
experience in this highly technical field. 

CLEANING OUT AND LAYING UP 
BOILERS 

3 Cleaning Out New Boilers. Upon 
erection, a new boiler should be reasonably 
free from mill scale, corrosion products, and 
other foreign matter. 

4 Before placing a new boiler in service, 
it should be cleaned thoroughly in order to 
remove grease and other organic matter, rust 
and remaining mill scale, protective coatings 
applied by the manufacturer to prevent at- 
mospheric corrosion, welding flux and all 
other foreign matter normally incident to 
fabrication and erection. 


5 The objective to be attained in cleaning 


Code 


out a new boiler is to produce a clean metal 
surface on all parts of the boiler which contact 
water or steam during operation. All water- 
soluble materials, fatty acids, oils and greases, 
mill scale, rust, paint and similar materials 
should be removed. The solution employed 
should be a good cleaning agent for these pur- 
poses. 

6 Axxati CLeaninc. This operation is 
conducted with alkaline detergent solution to 
remove all foreign material from the internal 
surfaces of the boiler, economizer and super- 
heater. This operation should be conducted 
only under the supervision of personnel 
specially qualified by training and experience. 

7 Acip CLeantnc. This operation is con- 
ducted with inhibited acid solution primarily 
for the purpose of removing mill scale and 
products of corrosion. This operation should 
be conducted only under the supervision of 
personnel specially qualified by training and 
experience. 

8 Cleaning of Boilers After Service. 
These instructions apply to a boiler which is 
taken out of service for cleaning, or for major 
repairs and cleaning, preparatory to being 
placed back in service or preparatory to being 
placed in either wet or dry storage. 

(a) Whena boiler is found to be scaled or 
corroded, it should be cleaned internally 
before being placed back in service; 

(6) When a boiler is taken out of service 
for major repair, it should be clean internally 
before being placed back in service; 

(c) When a boiler is to be placed in wet 
or dry storage for an appreciable length of 
time, it should be internally cleaned. 


Q INTERNAL CHemiIcaL CLEANING. The 
purpose of this operation is to remove scale, 
mill scale, and corrosion products not remov- 
able by simple washing or mechanical meth- 
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ods. Two types of chemical cleaning are ap- 
plicable—acid washing and alkali washing. 
The decision as to the type of cleaning to be 
employed and the supervision of the cleaning 
procedure should be by qualified personnel. 

10 Laying Up Boilers Out of Service: 
When a boiler is taken out of service, the 
boiler should be cooled until the water is be- 
low the atmospheric boiling point, the boiler 
should be emptied and flushed out, and an 
inspection should be made to determine what 
repair work is necessary and what mechanical 
and chemical cleaning should be done. A 
decision should then be made on whether to 
employ dry storage or wet storage. 

11 Dry Srorace. This procedure is 
preferable when boilers are out of service for 
extended periods of time or in locations 
where freezing temperatures may be expected 
during standby; and for reheaters. 


(4) The cleaned boiler should be emptied 
and thoroughly dried. Any moisture left 
on the metal surface would cause corrosion 
to occur on long standing. Precautions 
should be taken to preclude entry of mois- 
ture in any form, from steam lines, feed lines, 
or air; 

(6) Trays of a moisture-absorbing mate- 
rial, such as quicklime, may be placed inside 
the drums to absorb the moisture from the 
air; 

(c) Economizer, superheater, and re- 
heater sections should be placed in dry stor- 
age similarly to the boiler proper, whenever 
practicable, and, in all cases, left tightly 
closed to the outside atmosphere and with 
liberal free opening to the dry space in the 
boiler. 


12 Wer Srorace. This procedure is 
preferable when boilers are to be placed in 
standby condition for short periods of time or 
when it is likely that a standby boiler will be 
needed for service in a hurry. The procedure 
should not be employed for reheaters nor for 
boilers in locations where freezing tempera- 
tures may be expected during standby. 


(4) The cleaned boiler should be emptied 
and several strips of bright, clean boiler 
steel should be suspended at different loca- 
tions within the boiler to serve as test 
specimens; 

(6) The boiler should then be closed and 
filled with feedwater to the top and through- 
out the superheater. Caustic soda to main- 
tain a prescribed caustic alkalinity in the 
water and an oxygen scavenger such as 
sodium sulphite should be added along with 
the feedwater in order to minimize corro- 
sion during standby. Water pressure greater 
than that of the atmosphere should be 
maintained within the boiler; 

(¢) Frequent water samples should be 
colleced and tested for residual alkalinity 
and oxygen scavenger. At intervals of 
about one month, the water level should be 
lowered by blowing down, the boiler 
opened, and the test strips examined for 
corrosion. The boiler is refilled with feed- 
water with addition of required make-up 
chemicals. 


SCALE, SLUDGE, AND OIL 
13 Solid material found on the internal 


surfaces of a boiler after operation may in- 
clude both scale and sludge. 

14 Scale. Scale is a deposit formed from 
solution directly in place upon a surface. 
It may or may not adhere to the underlying 
surface, is usually crystalline and dense, fre- 
quently laminated, and occasionally columnar 
in structure. Scale results from concentration 
of many natural waters in the absence of con- 
stituents favorable to the formation of sludge. 
Under certain conditions, substances which 
normally form sludge may deposit in a dense 
adherent form. 

15 Scale is objectionable because it may 
lead to overheating of the steel surface on 
which it forms, with resultant bulging or 
actual failure. 

16 The prevention of scale usually re- 
quires the administration of proper chemical 
treatment to the feedwater, which may be ex- 
ternal or internal to the boilers, or both. 

17 The selection of the proper chemical 
treatment, which necessitates an exact knowl- 
edge of the existing environment of the in- 
dividual plant, should be made by a chemist, 
chemical engineer, or other individual spe- 
cially qualified by training andexperience inthe 
conditioning of water for use in boilers. 

18 The chemical treatment selected, in- 
ternal or external, should be regulated by 
means of periodic analyses of samples of 
such waters from the system as are necessary 
for maintaining scale-free evaporating sur- 
faces. 

19 The kind and frequency of such control 
tests or analyses will be a function of the type 
of treatment, the specific character of the 
water, and the physical environment of each 
individual plant. No general limits for 
alkalinity, total dissolved solids, phosphate, 
sulphate, or other constituents of the water 
can be indicated for universal application. 

20 The removal of scale, by either chemi- 
cal or mechanical methods, should be accom- 
plished with caution in order to minimize 
immediate or future damage to the boiler or 
the personnel. 

21 The use of either alkaline or acid 
chemicals for the quick removal of scale 
should be supervised by personnel specially 
qualified by training and experience. 

22 If mechanical cleaning is resorted to, 
the loss of boiler metal should be avoided as 
much as possible. 

23 Sludge. Sludge is a water-formed 
sedimentary deposit. Usually it comprises 
soft and generally non-adherent deposits 
formed by precipitation from the concentrating 
boiler water, but it may include all suspended 
solids carried by the water. Sludge usually 
does not cohere sufficiently to retain its physi- 
cal shape when mechanical means are used to 
remove it from the surface on which it de- 
posits, but it may be baked in place and be 
hard and adherent. Sludge usually will not 
deposit on the evaporating surfaces in suf- 
ficient thickness to cause serious overheating. 

24 The maintenance of sludge in a favora- 
ble nonadherent state can be effected by 
means of proper water treatment. Its ac- 
cumulation should be regulated by the blow- 
down control best suited for each individual 
plant. It is advisable to remove loose and 


MECHANICAL ENGINEERING 


adherent sludge by washing as soon as pos 
sible after removing the boiler from service. 

25 Oil. Oil in the concentrating 
boiler water, particularly in conjunction wit! 
sludge, may impair heat transfer to such a 
extent that excessive tube losses may result 
Oil may also cause excessive entrainment 
boiler water in the steam. 

26 It is very important that the entry 
oil into the feedwater should be avoided 
When it is necessary to remove oil and con 
bined deposits from an opened boiler, a suit 
ble cleaning agent should be used. 


CORROSION 


27 Corrosion Within the Boiler and 
Superheater. In the absence of boiler scak 
the eventual life of drum metal, boiler tube 
and superheaters is usually dependent on the 
depth of localized pitting, or the rhinning 
the shell or tube wall by general corrosion. 

28 Pits of relatively large area, not 
covered by tubercles, may be produced by 
free mineral acid in the boiler water. Wher 
mill scale or adherent boiler scale covers stee! 
only incompletely, pitting may occur in the 
areas of metal exposed to che water. 

29  Pitting of steel in contact with neutral 
or alkaline water results in the formation of a 
tubercle of red or black iron oxide over eact 
small area where corrosion is proceeding. 

30 In general, the corrosion reaction is 
accelerated by increase in the following: cor 
centration of dissolved oxygen, temperature 
electrical conductivity of the boiler salines 
and concentration of hydrogen ion (corre 
sponding to a decrease in pH value). 

31 Localized excessive concentration of 
alkaline constituents of boiler water in con- 
tact with steel particularly in regions of bigh 
heat input or poor circulation may produce 
chemical attack, in the form of irregular pit 
ting or regular grooving of the tube wal! 
This type of attack is observed most fre- 
quently in horizontal or slightly inclined 
tubes, but may develop even in vertical tubes 
Similar corrosion may be produced, though less 
rapidly, by water of neutral character. The 
end products of this corrosion attack are mag- 
netic oxide of iron, sometimes adherent, and 
hydrogen gas. 

32 Attack on the inner surface of super- 
heater tube metal is usually the result of the 
reaction of steam or heated metal. Carry 
over and concentration of drops of boiler 
water on the metal surface may increase the 
rate of corrosion. Magnetic oxide of iron is 
readily formed, accompanied by the evolution 
of hydrogen gas. 

33 Lubricating oil, when carried into che 
boiler, frequently acts as an insulating medium 
on the boiler tubes; thus, oil, as well as che 
presence of adherent mineral scales, may per- 
mit the overheating of metal to produce cor- 
rosion results somewhat analogous to that 
produced in the superheater tubing. The sub- 
stances present in adherent scale may react 
with the steel in severely overheated tube 
areas. 

34 The bagging and rupturing of boiler 
tubes and superheater tubes is not always pre 
ceded by appreciable corrosion, but may result 
from simple overheating of the metal walls 















































































OS 


ae 


AERA RN AR AINE Ne pore 






JuNE, 1948 


35 Destruction of Metals Ahead of 
and Beyond the Boiler. The two principal 
factors contributing to the destruction of 
metals in the steam and water cycle ahead of 
and beyond the boiler are mechanical attack 
9 erosion, and chemical attack or corrosion. 
Cavitation (an aggravated form of erosion) ac- 
companied by corrosion, contributes to the 
loss of metal in the impellers and casings of 
centrifugal pumps, and in the inlet ends of 
eat-exchanger tubes. Steam impingement 
yn the tubing in heat exchangers, and on the 
turbine blades and buckets and on upper rows 
yf condenser tubes, particularly when ac- 
companied by finely divided liquid or solid 
particles, erodes the metal parts and the prod- 
ucts may find their way into the boiler. The 
erosion may be accompanied by corrosion. 

36 The principal chemical factors that 
produce corrosion in the piping and apparatus 
ahead of and beyond the boiler are dissolved 
gases and free mineral acids. High concen- 
trations of alkalies may also contribute to 
corrosion of certain apparatus using non-fer- 
Pitting (a local attack on the 


rous alloys. 


metal) when produced by oxygen is usually 
found covered by the oxidation products of 
the corrosion reactions in the form of tubercles. 


Attack of steam condensate lines, traps, and 
drains by carbon dioxide is noted by the groov- 
ing of the metal below the water line, and the 
ce ‘of corrosion products within the cor- 
coded areas. The attack of free mineral acids, 
ling hydrogen sulphide, may be noted 
by the appearance of relatively large areas of 
pitted surfaces, tubercles being absent. High 
trations of alkalies in the water may af- 
fect non-ferrous metals and alloys particularly 
of the boiler feed pumps 
37 Ammonia evolved in the boiler does 
eact with the ferrous metals within the 
ating temperature and pressure ranges 
1¢ steam cycle. Ammonia dissolved in 
steam condensate may attack non-ferrous 
Hydrogen gas, the presence of which 
re conspicuous in the high pressure and 
h temperature installations, does not con- 
tribute to the corrosion of the metals, being 


id the gaseous product of corrosion reac- 





38 Inspections and Testing. When 

b yutages permit, thorough inspections 
st be made on all the internal parts of the 
b to note the presence of corrosion in any 
d for the collection of resultant deposits 

tor later examination for corrosion products. 
M any case of unusual and extensive cor- 


s noted, the services of qualified per- 
such as the technical staff of the boiler 
tacturer, the insurance company, or of a 
¢ consultant specializing in water 
nt may be secured to determine causes 


a sgest remedial changes in water treat- 
T d operation. This suggestion may be 
af | as well to the inspection of equipment 
ahead of and beyond the boiler. The labora- 
tory inspection of deposits may furnish valua- 
die information on corrosion. When boiler 
tubes require replacement for any reason, the 
rejected tube offers an excellent opportunity 
‘or a minute examination for the results of 


corrosion. Recording of the results of the 
inspections for future reference should be an 


established part of the inspection procedure. 


39 Where the regular testing program of 
the station includes tests for the control of 
water treatment, either in the water treatment 
processes or for secondary treatment in the 
boilers, tests for noting corrosion reactions 
may be included, when considered desirable. 
These may include tests for dissolved oxygen 
and pH value, hydrogen, also carbon dioxide 
when high concentrations are encountered in 
normal operation. In general, these tests 
should be made on the feedwater entering 
the boiler, on the steam at one or more points 
in the cycle, and at such other points as a re- 
view of station design or the recommendations 
of the equipment manufacturer, insurance 
companies, or a reputable consultant specializ- 
ing in water treatment may suggest. Tests 
should be made at sufficiently frequent inter- 
vals to detect variations in conditions which 
might influence the corrosion reactions. 

40 Correction of Conditions to Pre- 
vent Corrosion. Damage sometimes attri- 
buted to corrosion may actually be influenced 
by erosion. Expert knowledge may be re- 
quired to distinguish the causes. 

41 Corrosion may be caused by dissolved 
gases in the feedwater. It is desirable to ex- 
clude such gases, especially oxygen, from the 
boiler feedwater by providing adequate me- 
chanical] equipment in the feedwater system for 
deaeration, and final clean-up, if necessary, in 
the boiler with available chemical scavengers. 

42 The practical elimination of carbon 
dioxide and ammonia is a problem best re- 
ferred to those specially qualified by training 
and experience to consider the factors in each 
individual case. The desirable minimum con- 
tent of these substances is dependent on the 
quality of water available for boiler feed pur- 
poses, type of chemical treatment, and the 
design and operation of the station. The 
concentration of carbon dioxide in the steam 
condensate should be maintained at the lowest 
practicable level. The removal of ammonia 
requires special equipment. 


CRACKING AND EMBRITTLEMENT OF 
BOILER STEEL , 


43 The development of cracks in the steel 
of boiler drums or tubes is evidence of a dan- 
gerous condition, the cause and correction of 
which should be determined immediately by 
thorough investigation by competent authcr- 
ity. 

44 Cracking may develop from a variety 
of causes, is usually a result of stress or a com- 
bination of stress and corrosion, and is char- 
acterized as being transcrystalline (through 
the grain) or intercrystalline (along the grain 
boundaries). 

45 Transcrystalline cracking (characteris- 
tic of corrosion fatigue) is due primarily to 
stress and is usually attributed to one or more 
of the following causes: 

(a) The use of steel of unsuitable quality 
or the development of excessive internal 
stresses by imperfect heat-treatment or by 
cold working in the fabrication of the boiler; 

(6) Abusive treatment such as over-roll- 
ing of tubes and failure to stress-relieve 
welded joints in the erection or repair of the 
boiler; 

(c) Internal stresses set up by repetition 
of temperature changes, quenching action, or 
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corrosion during the operation of the boiler; 

(4) Stresses produced by expansion and 
contraction during heating and cooling of 
the boiler. 

46 Transcrystalline cracking is found in 
tube failures due to Jaminated or defective 
metal, in drum nozzles or joints subjected to 
fluctuating temperatures and stresses, in over- 
rolled tube seats, in metal failures caused by 
vibration, in welded joints not properly stress- 
relieved, and in the checked and cracked sur- 
face of metal subjected to alternate overheat- 
ing and quenching. 

47 Intercrystalline cracking, more com- 
monly known as caustic embrittlement, usu- 
ally occurs below the water level and in joints, 
seams or cracks into which boiler water may 
leak and become highly concentrated. It is 
generally accepted that four simultaneous 
conditions are necessary to develop failure: 


(a) The boiler water must contain sub- 
stances, particularly hydroxides, capable of 


producing intergranular damage when 
concentrated in contact with stressed 
steel; 


(6) There must be a joint or seam into or 
through which leakage of this boiler water 
may occur; 

(c) The boiler water must concentrate 
within the joint or seam; 

(d) The steel must be over-stressed 
locally where it is exposed to chemical con- 
centration. 


48 Such conditions may develop in seams 
in riveted drums and in rolled tube seats and 
result in embrittlement of the steel and ulti- 
mate failure by cracking. Operators should 
be suspicious of any leaks in the butt straps of 
riveted drums and in the tube seats of all 
boilers that cannot be readily stopped by 
caulking and re-rolling. No reports have been 
received of intercrystalline cracking in welded 
or forged drums. 

49 Research and experience have indi- 
cated that the maintenance in the boiler water 
of certain ratios of usual boiler water salts, 
or of certain substances called inhibitors, may 
control this type of crack failure. The follow- 
ing methods have been suggested and used for 
control of embrittlement under a variety of 
Operating conditions: 


(a) Maintenance of certain concentra- 
tions of inhibitors in the boiler water; 

(6) Use of feed water treatment yield- 
ing substantially no free hydroxide in the 
boiler water. 

These methods should be established and 
supervised by personnel specially qualified by 
training and experience. 


50 No fixed chemical control can be pre- 
scribed suitable for the whole range of boiler 
operating conditions. The embrittling tend- 
ency of a boiler water, with and without in- 
hibitor treatment, may be determined with a 
mechanical device* which provides the neces- 
sary simultaneous conditions of leakage, con- 
centration, and stress. 





* One such device and its use are described 
in A.S.T.M. Method D807, Method of Field 
Test for Tendency of Boiler Water to Cause 
Embrittlement Cracking of Steels. 
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CARRYOVER, PRIMING, AND FOAMING 


51 Carryover. The liquid and solid im- 
purities carried out of a boiler with the gener- 
ated steam are classified as carryover. The 
liquid impurity is the unevaporated boiler 
water and the solid impurity comprises the 
suspended and dissolved solids. 

52 Carryover cannot be eliminated com- 
pletely because the steam bears some spray, 
usually limited satisfactorily by drum baffles. 
Gross carryover usually results from priming 
or foaming. The amount of carryover per- 
missible in the steam depends on the use to 
which the steam is put and on the equipment 
through which it may be passed. 

53 Priming. Priming is the sudden carry- 
»ver of water in large volumes into the steam 
space; it may be caused by a sudden change in 
demand or by surging or spouting in the drum. 
Priming causes slugs of water to pass out 
with the steam and results in sudden drop in 
superheat, shocks, and water hammer in the 
steam lines, and possible stripping of turbine 
buckets. 


54 Foaming. Foaming is the term ap- 
plied to the action in a boiler when steam 
bubbles, instead of breaking and releasing the 
steam, build up over the surface to form a 
layer of foam which fills the steam space and 
carries over into the steam system. Foaming 
may develop slowly or suddenly without visi- 
ble change in water level and its effect on 
steam Jines and turbines is similar to but less 
violent than the effect of priming. Foaming, 
however, often carries suspended matter and 
scum in addition to its dissolved solids and 
causes undesirable deposits in superheaters 
and on turbine blades as well as interfering 
seriously with lubrication in reciprocating 
engines. This form of carryover, due largely 
to the amount and type of impurities present 
in the water, is difficult to control by me- 
chanical methods. The impurities which 
concentrate and cause foaming are dissolved 
solids and suspended matter, either of which 
may be of organic or inorganic origin. 

55 Other factors beside boiler-water 
concentration, which affect carryover by foam- 
ing, are the water level, rate of steaming, 
changes in rating, rates of change in rating and 
pressure, steam pressure, amount and method 
of chemical feed to the boiler, boiler design, 
and method of firing. 


56 Carryover Control. Priming and 
foaming represent an undesirable and often 
dangerous condition which should be investi- 
gated and corrected immediately. If the 
cause and correction are not evident, the assist- 
ance of personnel specially qualified by train- 
ing and experience should be obtained. 

57 Proper design of drum baffles and care- 
ful regulation of the water level are the usual 
methods of controlling priming. 

58 While foaming is primarily the result 
of the concentration of the impurities in the 
boiler water, the degree or rate of foaming is 
sensitive to many operating conditions. 

Foaming should stop or decrease under the 
following conditions: 


(4) Reduction in boiler-water concen- 
tration by controlled blowdown. The 
maximum tolerable concentration will de- 








pend on the operating conditions of the in- 
dividual plant; 


(6) Elimination of saponifiable matter 
from boiler water; 

(¢) Reduction in rating or in rate of 
change in rating; 

(4) Lowering of water level in drum; 

(e) Decrease in rate of chemical feed to 
boiler; 

(f) Improvement in steam-purification 
systems and drum baffles; 

(g) Improvement in feedwater treatment 
system. 


59 Analyses of the boiler waters accom- 
panied by tests to determine the effect of the 
above factors will usually identify the cause 
and indicate the correction of the trouble. 
The amount of carryover under various operat- 
ing conditions may be determined conveniently 
by calorimeter or electrical conductivity tests 
on the steam and by noting change in the 
superheated steam temperature. 

60 Satisfactory control of boiler waters to 
prevent foaming generally requires a well- 
regulated and controlled plan for systematic 
biowdown with frequent chemical check 
tests of both the feedwater treatment and 
boiler-water conditions. Limits of operating 
conditions and the critical concentration 
should be established, and the operator in- 
structed to keep within these limits. 


SAMPLING, TESTING AND REPORTING 
OF ANALYSIS OF WATER AND 
STEAM SAMPLES 


61 Since raw water for steam-generating 
purposes varies greatly from one locality to 
another, analyses preliminary to treatment de- 
sign cannot be wholly standardized. Simi- 
larly, processes for economical treatment will 
vary from one locality to another and from 
one plant to another in a given locality. For 
these reasons, tests necessary for the control of 
treatment either external to the boiler, or so- 
called internal treatment, will vary and one set 
of such tests universally applicable for all 
plants is not jistified. 

62 Sampling of boiler feedwater, boiler 
water, steam or steam condensate, as well as 
raw water used in surface condensers, should 
be carried out in accordance with A.S.T.M. 
Standards. 

63 Engineers are referred to A.S.T.M. 
Standards for recognized test procedures. 

64 Field check tests generally will vary 
with the treatment used and the ratio of raw 
water to condensate comprising the feed- 
water. For this reason, specific tests to fit the 
particular needs of the situation under con- 
sideration should be recommended by person- 
nel specially qualified by training and experi- 
ence. 

65 The results cf water analyses should 
be reported as recommended in A.S.T.M. 
Standard Method of Reporting Results of An- 
alysis of Industrial Waters (D-596). This 
may be supplemented by recalculation of the 
values to any desired basis. 





Nore: In view of the above addition as 
Part B, the following revisions and deletions 
of paragraphs relating to chemical aspects of 





boiler water of the present Suggested Rule 
will be recommended; 


Par. 
No. Proposed Revision 
C-1. In last sentence change reference 


‘Par. C-42"’ to ‘Part B"’ 

C-25. In iast sentence change reference tc 
**Pars. C-203 to C-209"’ to **Part B"’ 

C-26. In last sentence change reference 
“‘Par. C-42"' to “Part B" 

C-27. Add reference to ‘‘Part B"’ 

C-42. Delete specific directions, refer t 
**Part B’’ 

C-44. Change reference to “‘Pars. C-244 
C-248"" to “Part B"’ 

C-76. Change reference to ‘Pars. C-202 t 
C-209"’ to ‘Part B"’ 

Feedwater Supply (p. 30) Reference to Pars 
C-185 to C-209. Will require modification 

C-203. Add reference to ‘‘Part B"’ 

C-204 to C-207 Delete 

C-210. In last paragraph add reference to 
**Part B”’ 

C-211 to C-214 Delete 

C-215. Add reference to ‘‘Part B’’ 

C-216 to C-220. Revise or delete 


C-221. Add reference to ‘‘Part B’’ 
C-222 toC-225. Delete 
C-226. Add reference to ‘‘Part B’’ 


C-227 to C-234. Revise or delete 

C-235. Delete last sentence 

Internal Corrosion. Add reference to ‘‘Part 
BR" 

C-237 to C-248. 

CA-1 to CA-27. 


Delete 
Delete 





Errata 
Taste P-2, In the first printing of the 1946 
edition of the ASME Power Boiler Code there 
is a typographical error at the top of page 9 
The formula reading: 
2.35(¢—o0.04) 
D 30 
should be deleted and the formula reading 
P= 2.875 S (¢ — 0.04) 
> D 
should be transferred below the line reading 
“These formulas are derived from the gencral 
formula:”’ 


— 0.045 S 





Have You Seen the 
ASME 
Technical Digest? 


| 
| 


IGESTS of papers presented 

and to be presented at ASME 
meetings are published in this in- 
formative section, Papers pub 
lished in Mecuanicat ENGINBER- 
ING are not included. This month's 
ASME Tecunicat Diosst section 
appears on pages 549 to 554 
Turn now to these pages and kee} 
abreast of all fields of mechanica! 
engineering. 
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REVIEWS OF BOOKS 





And Notes on Books Received in the Engineering Societies Library 


Data Book for Civil Engineers 


Data Book ror Crvit Enoinegrs. By Elwyn 
E. Seelye. John Wiley & Sons, Inc., New 
York, N. Y. Vol. I, Design, 1945, cloth, 
9'/s X 115/s3 in., 417 pp., illus., $7.50; 
Vol. Il, Specifications and Costs, 1946, 
cloth, 91/4 X 118/s in., 325 pp., illus., 
$6.75; Vol. III, Field Practice, 1947, cloth, 

8 in., 306 pp., illus., $4.50. 


Reviewep BY Georce R. Ricu! 


HE objectives in preparing these three 
very useful data books are concisely 
stated in the prefatory note to Volume 1. 


1) ‘To make readily available in one 
place effective data in cach main field of 
civil engineering.” 

2) “To make the work complete in 
itself so that a civil engineer isolated 
from other reference books and technical 
data could function.”’ 

3) “To furnish data which will 


eliminate tedious office computing and 


thus minimize errors made in such 
computations.”” 
4 To aid the engineer in attaining 


results in accordance with the best engi- 
neering practice by making available 
data based on such practice.”’ 

5 To expand the field of activity 


of the specialized engineer by providing 
him with handy data in fields allied to his 
Specialty i 

In concluding the preface, the author 
very properly cautions that ‘the data 
cannot be considered a substitute for in- 
telligent judgment based on practice and 
consideration of all factors and phases of 
the specific problem at hand. For this 
reason, collateral reading is encouraged 
by abundant references." 

Volume 1 on design contains what is 
probably the most comprehensive single 
collection of pertinent working data in 
Civil-engineering literature, including 
Sections on unit stresses, weights of 
Materials, properties of structural-steel 
sections, concrete design tables and 
curves, timber design, soils, foundations, 


roads, railroads, airports, bridges, dams, 
waterfront structures, sewerage, and water 
supply 

A very complete tabulation of fully 
designed reinforced-concrete footings for 
various column loads and allowable soil 


"Chas. T. Main, Inc., Boston, Mass. Mem. 
ASME. 





pressures affords a good sample of the 
great wealth of time-saving information 
Such tabulations are of the 
greatest uscfulness in preparing cost 
estimates, as well as in final design 
Many of the working elements of modern 
engineering science have been condensed 
into chart form. In the section on Soil 
Mechanics, charts are included to show 
the Boussinesq values of shearing and 
vertical stress under earth embankments. 
Evidently much care has been taken to 
employ the latest design practice. After 
a rather careful detailed scrutiny, the 
only obsolete formula detected was in 
connection with buckling of the com- 
pression flange in stecl beams. In this 


provided. 


] ae 
case the outmoded j criterion should be 
/] 
replaced by the modern AIS adoption of 
i. he ; 
— which gives fairer evaluation to broad 
t 


flange beams. 

Volume 2 appears to be predicated on 
the general principle that the prepara- 
tion of specifications is in essence a work 
of compilation. The typical specifica- 
tions, contracts, and invitation forms 





provide the requisite starting point and 
groundwork which can subsequently be 
expanded to suit the needs of the individ- 
ual job and engineer. A very good 
range of cost-estimating data hzs been 
incorporated in this second volume 
Inclusion of the date of each particular 
estimate and the corresponding Engi- 
neering News Record construction-cost 
index number will be particularly ap- 
preciated by appraisal engineers. A glos- 
sary of engineering terms constitutes an 
additional useful feature of Volume 2. 

Volume 3 is an excellent condensed 
summary of essential topics for the field 
engineer written in the spirit of modern 
technological advances. Some of the 
topics included are concrete mixtures and 
inspection, structural steel including 
welding, timber, soils, paving, railroad 
curves and the care and adjustment of 
surveying instruments. 

The author has been eminently suc- 
cessful in attaining his intended objec- 
tives. He makes no pretension of writing 
textbooks, but has concentrated his ef- 
forts upon providing a pertinent and 
complete collection of working tools. 
It is believed that the experienced de- 
signer or field engineer will require few 
additiona] sources of working data. 


Industrial Applications of Infrared 


INDUSTRIAL APPLICATIONS OF INFRARED. By 
James D. Hall. McGraw-Hill Book Com- 
pany, Inc., New York, N. Y., 1947. Cloth, 
6 X 9 in., 201 pages, 139 illus., $3.50. 

Reviewep By J. F. Younc? 
URING the last 10 years, infrared 
radiation has been applied to a 
great variety and number of industrial 
heating applications. Yet use of this 
tool is in its infancy and relatively little 
information has been available regarding 
it. Mr. Hall's timely book ‘‘Industrial 

Applications of Infrared’’ helps fill this 

need. It is a reliable reference which 

will answer questions regarding infrared 
and thereby promote its application. 

In his book, Mr. Hall describes the 
available equipment for producing infra- 
red radiation, explains its operating 
characteristics, and presents a fine com- 
pilation of design and installation data. 


2 General Electric Company, Bridgeport, 
Conn. Jun. Mem. ASME. 
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Applications to such industries as metal 
finishing, wood finishing, textile, paper, 
plastics, and ceramics are well illustrated 
and described. Also included are discus- 
sions of several interesting domestic and 
nonheating uses and a bibliography of 
61 items. 

The emphasis, as the author states, is 
on the aspects of applying the method in 
practice, rather than on theoretical con- 
siderations. Basic formulas and calcula- 
tions are omitted and the test approach is 
recommended for determining heating 
data for new applications. For those 
who are new in the field, a testing pro- 
cedure is outlined. Also discussed are 
many factors which may affect selection 
of this heating method. 

One criticism that may be leveled at the 
book concerns the technical content of 
the heat-transfer discussion. The clarity 
and completeness of this chapter could be 
materially improved. The coverage is, 
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however, sufficient for understanding the 
applications and characteristic data de- 
scribed and is within the author's objec- 
tive of providing a nontechnical refer- 
ence 

A second criticism is the very little 
space given to gas- or flame-type radiators 
and to lower-temperature radiators. 
Bulb-type electrical sources are referred 
to almost exclusively, and the data given 
apply to them. 


Despite these two criticisms, the book 
is a valuable addition to the literature. 
It is well prepared and clearly presented. 
As a reference, it should prove most use- 
ful to the manufacturer or processor of 
finished goods. The great variety of ap- 
plications illustrated and described should 
be of assistance to him, not only in the 
solution of specific problems, but also in 
suggesting additional uses for infrared 
heating. 


Books Received in Library 


ALUMINUM AND Its Appuications. By H. 
Brown with the collaboration of A. Klemin 
and others. Pitman Publishing Corporation, 
New York, N. Y., and London, England, 
1948. Cloth, 53/4 X 91/4 in., 338 pp., illus., 
diagrams, charts, tables, $5.75. A compila- 
tion of material written by various authorities 
in the field, this book presents the production 
processes and practical applications of alu- 
minum and its alloys. The first eight chapters 
deal with fundamental properties and general] 
usage. Definitions of metallurgical terms 
mn are given. The later chapters discuss 
the present and future uses. Numerous illus- 
trations and simple sketches demonstrate both 
fabrication methods and applications. 


ANNUAL REporT ON THE Procress or Rus- 
BER TecHNoLoGy, Vol. 45, 1946, edited by 
T. J. Drakeley; published by W. Heffer & 
Sons, Ltd., Ccabeiden, England, for the 
Institution of the Rubber Industry, 12 White- 
hall, London, $.W.1, England. Paper, 7 X 
9'/2 in., 129 pp., tables; 12s, ao non- 
members; 4s, 6d to members of the Institution. 
Following a historical and statistical review 
are papers on natural and synthetic rubber. 
Testing —— and processing are next 
discussed, followed by papers on the applica- 
tions of rubber. An extensive reference list 
accompanies each paper. Officers and mem- 
bers of the Council of the Institution of the 
Rubber Industry are listed. There is a com- 
plete name index to both papers and references. 


ApptieD Jos Evatuation, a Manual of 
Installation and Operating Methods. By 
H.G.Stanway. Ronald PressCo., New York, 
N. Y., 1947. Cloth, 6 X 91/2 in., 81 pp., 
charts, tables, $3.50. Intended as a manual 
of installation and operating methods, this 
book provides a definite and simple program 
for analyzing, describing, classifying an pn 
ing jobs. Detailed methods are given which 
may be applied to either large or small firms. 
A short list of books for reference reading is 
included. 


Arconarc Wetpino (Collected Papers on 
Argonarc Welding presented to the LM.3 
Committee on Fusion Welding of Magnesium- 
Rich Alloys) British Welding Research As- 
sociation, London, England, May, 1947. 
Paper, 8!/2 X 11 in., 44 pp., illus., diagrams, 
charts, tables, 7s, 6d. FP: four papers col- 
lected in this publication give the results 
of certain investigations on the welding of 
magnesium alloys using the inert gas, argon, 
for shielding the arc. Diagrams and tabular 
data are effectively used to illustrate and 
supplement the text. 


Bgst's Sarety Directory of Safety, Hygiene, 
First Aid, and Fire-Protective id aoe 
Second annual edition, 1948. Safety Engineer- 
ing Magazine, a division of Alfred M. Best 
Company, Inc., New York, N. Y. Fabrikoid, 





8 X 11 in., 494 pp., illus., diagrams, $5. Of 
interest to all concerned with the prevention 
of accidents, and the purchase and use of 
safety equipment, this guide contains informa- 
tion on many safety, first-aid, sanitation, and 
fire-protective products and devices. It shows 
what devices to use for specific hazards, how 
to use them, and where to get them. Local 
addresses of manufacturers are listed. The 
best practices and procedures for ee ors 
specific accidents are given. The detaile 
product classification and equally detailed in- 
dex increase the usefulness of the book. 


Cominc Ace or Rocket Power. By G. E. 
Pendray, revised and enlarged edition, Harper 
& Brothers, New York, N. Y., and London, 
England, 1947. Cloth, 5'/2 X 8'/2 in., 255 
pp., illus., diagrams, tables, $3.50. Written 
for the layman, this book traces the evolution 
of the rocket principle, Pew a general de- 
scription of rockets, and shows how they 
were developed and employed. Rocket so- 
cieties and methods of research are also 
treated. This revised and enlarged edition 
contains a new chapter on the use of rocket 
power in pilotless aircraft and guided missiles 
in addition to the generalized forecast of the 
possibilities of rocket power. 


ELEMENTARY MECHANICAL VipRATIONS. By 
A. H. Church. Pitman Publishing Corpora- 
tion, New York, N. Y., and London, England, 
1948. Cloth, 6 X 91/4 in., 200 pp., diagrams, 
charts, tables, $3.25. Based upon courses 
given at New York University, this book 
covers the elementary principles and serves 
as an introduction to more extensive study of 
vibration problems. The author stresses the 
physical rather than the mathematical ex- 
planations of the phenomena. One chapter 
is devoted to balancing. A knowledge of 
mechanics and calculus is assumed. Extensive 
use of examples clarifies the text, and problems, 
with answers, are given at the a of each 
chapter. 


Extements or Nomocrapny. By R. D. 
Douglass and D. P. Adams. McGraw-Hill 
Book Co., Inc., New York, N. Y., and London, 
England, 1947. Cloth, 6 X 9!/, in., 209 pp., 
diagrams, charts, tables, $3.50. This book 
ye with the study, understanding, creation, 
and practical use of the alignment chart. 
Seven elementary types are presented, includ- 
ing the circular nomograph. Practical aids 
to hasten and simplify the completion of the 
theoretical solution and the drafting of the 
chart are developed. Among these are the 
systematic adjustment of the scale measure- 
ments to the base line of the diagram, the 
regular use of prepared forms, and the practice 
of checking solutions. Compound alignment 
diagrams are dealt with in the final section. 


Heat. By A. G. Worthing and D. Halli- 
day. John Wiley & Sons, Inc., New York, 











N. Y.; Chapman & Hall, London, England, 
1948. Cloth, 53/4 X 91/4 in., 522 pp., illus., 
diagrams, charts, tables, $6. Dealing largely 
with ‘‘classical heat,’’ this book emphasizes 
experimental methods. Each chapter contains 
appropriate theory, experimental procedures, 
results, and problems. Temperature measure- 
ment, specific heat, change of phase, and the 
three standard modes of heat transfer are dis- 
cussed, as well as elementary thern®odynamics 
and heat engines. Quantum considerations 
are given some attention. 


HEATING AND VENTILATING Buyers’ Dink 
Tory, 1948 edition, edited by C. Strock 


Industrial Press, New York, N. Y., and 
Chicago, Ill. Paper, 5'/2 X 8 in., 320 pp., 
illus., $1. This book covers the fields of air 


conditioning, piping, heating, refrigeration, 
ventilation, and air sanitation. It is primarily 
a classified product directory, listing the 
sources of equipment, supplies, and services 
A trade-name section includes both current 
and obsolete terms with the name of the manv- 
facturer. Street addresses are given in the 
alphabetical list of manufacturers. 


HeatinG & VENTILATING’s ENGINEERING 
Datasoox. By C. Strock. Industrial Press, 
New York, N. Y., 1948. Fabrikoid, 8'/; X 
111/, in., paged in sections, diagrams, charts, 
maps, tables, $7. Purely practical in charac: 
ter, this reference work emphasizes the data 
needed in actual design with only sufficient 
text to explain the use of the data. Informa- 
tion is included on the heat pump, electro 
thermal storage, snow melting, heating with 
Diesel engines, solar water heating, and 
radiant heating. One section is devoted to 
the law of contracts and other legal subjects 
which concern heating men. 


Hicu-Spgep Dieser Enoines. By P. M. 
Heldt. Fifth edition. P. M. Heldt, Nyack, 
N. Y., 1947. Cloth, 5 X 8'/z in., 479 pp., 
illus., diagrams, charts, tables, $6. he 
theory, design, a, operation, and 
maintenance of high-speed Diesel engines 
are presented. In this revised edition new 
material is included on the two-stroke en- 
gine, recently developed fuels, and cold- 
starting. A chapter on gas turbines has been 
added. A number of illustrations of large 
scale sectional drawings of complete engines 
are given. 


HisroricaL AppraisAL OF Mecuanics. By 
H. F. Girvin. International Textbook Co., 
Scranton, Pa., 1948. Cloth, 6 X 9'/, in, 
275 pp., diagrams, tables, $3.25. Tracing 
the history of mechanics from the early Greeks 
to modern times, this book stresses the rela 
tionship of mechanics to engineering cduca 
tion. fe is divided into three parts. Part! 
discusses the early development of science and 
scientific thinking. The contributions from 
the Renaissance through Newton are con- 
sidered in part 2, while part 3 is devored to 
the mechanics of materials. A bibliography 
and chronological tables complete the cext. 


How To Preparz AND MAINTAIN A SUPER 


visors’ Poticy Manuar. (Research Keport 
Number 21.) American Management As 
sociation, New York, N. Y., 1947. Paper, 


6 X 83/4 in., 71 pp., illus., tables, $3 
Based on a survey of company practices, this 
volume deals, for the most part, with the 
actual techniques of collecting and appraising 
source material, writing the policies and pro 
cedures, coding and indexing them, 20 
vising the manual as new material and c!anges 
develop. Both advantages and di 

tages of various procedures are reported. 
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Hyprautics. By H. W. King, C. O. Wisler, 
and J. G. Woodburn. Fifth edition. John 
Wiley & Sons, Inc., New York, N Y.; —— 
man & Hall, London, England, 1948. Cloth, 
51/. X 83/4 in., 351 pp., diagrams, charts, 
tables, $4. Considerably rewritten and 
brought up to date, this volume is concerned 
with the fundamentals of hydraulics and fluid 
mechanics. The sections on hydrostatics, 
hydrodynamics, pipes, and open channels 
have been pre * They now include ma- 
terial on the hydrostatic relations for compres- 
sible fluids, the terminal velocity and the 
resistance of an object moving through a 
fluid, recent methods of computing friction 
losses in pipes, and discussion on the problems 
of reservoir discharge pipes. The problems 
have been redrafted. 


Iprautica. By U. Puppini. Nicola Zani- 
chelli, Editore, Bologna, Italy, 1947. Paper, 
7X 10 in., 678 pp., diagrams, charts, tables, 
2500 lire. This comprehensive textbook 
presents the subject of hydraulics in a logical 
manner, proceeding from the units of measure- 
ment and other fundamentals through the 
general considerations to the more specialized 
aspects such as the use of models. Biblio- 
graphics accompany most of the chapters. 


InpusTRIAL ENVIRONMENT AND ITs CONTROL. 
By J. M. Dalla Valle. Pitman Publishing 
Corporation, New York, N. Y., and London, 
England, 1948. Cloth, 6 X 9!/q in., 225 pp., 
diagrams, charts, tables, $4.50. This book 
deals with engineering methods for the control 
of health hazards in factories. It presents 
extensive details on air sanitation and exhaust 
ventilation. Illumination, noise, and thermal 
environment are fully discussed. The scope 
of industrial hygiene is indicated and general 

rinciples of industrial sanitation are included. 
Refere ces follow each chapter. No pre- 
requisites other than preliminary engineering 
and some knowledge of industrial hygiene are 
required. 


Locomotive Cycropgepi1a of American Prac- 
tice 1947. Thirteenth edition, edited by 
R. V. Wright and R. C. Augur. Simmons- 
Boardman Publishing Corporation, New York, 
N. Y., 1947. Cloth, 8 X 114/, in., 1418 pp., 
illus., diagrams, charts, tables, $8. This 
standard reference book presents the latest 
practices in American locomotive building. 
Itc ns a dictionary of terms and data on 
steal lectric, and Diesel-electric locomo- 
tive industrial and export purposes. 
Diff parts and accessories are described 
in detail, locomotive maintenance and opera- 
tion are thoroughly covered, and an index to 
trade names is _—_ New features are 
a bibliography of the literature on locomotive- 
shop ngine-terminal] layout, operation and 
pra and material on recent applications 

engines. Over 4000 photographs 
sional sketches illustrate the text. 


or MATHEMATICS AND MECHANICS. 

Clements and L. T. Wilson. Second 

McGraw-Hill Book Company, Inc., 

k, N. Y., and London, England, 

th, 6 X 91/4 in., 349 pp., diagrams, 

$3.25. This manual contains facts 

mulas that are useful in colleges and 

1g schools. In this revised edition 

s of differentials and integrals have 

panded, and the author has included 

‘or the solution of spherical triangles 

ton’s method. New material] has also 

ded on the applications of mathematics 

f0 certain topics in electrical engineering. A 

glossary and tables for use in courses in physics 
are appended 


it 


Meta Process ENGINEERING. By N. E. 
Woldman. Reinhold Publishing Corporation, 
New York, N. Y., 1948. Cloth, 6 X 91/4 in., 
291 pp., illus., diagrams, charts, tables, $5. 
Based on a postgraduate course, this book 
contains material on various practical phases 
of metallurgical engineering and metallurgical 
processes. It discusses casting, forging, join- 
ing of metals, and heat-treatment as well as 
surface hardening and the machining of metals. 
Tool steels and the mechanical working of 
metals and alloys are treated. References to 
more detailed information follow each chapter. 
Many illustrations and diagrams complement 
the text. 


Nomocrapuy. By A. S. Levens. John 
Wiley & Sons, Inc., New York, N. Y.; Chap- 
man & Hall, Ltd. London, England, 1948. 
Cloth, 5°/, X 91/4 in., 176 pp., diagrams, 
charts, tables $3. Of interest to the scientist 
and practicing engineer this book presents 
fundamental principles of the design and 
theory of an important graphical method. 
Emphasis is placed on the geometric method 
of development and after the theory is ex- 
plained, short cuts are described. A knowl- 
edge of algebra, plane geometry, and loga- 
rithms is assumed. One chapter is devoted to 
the use of determinants in alignment chart 
work. Practical examples of charts and a 
selected bibliography are included. 


Nore Intropuctory To THE THEORY AND 
DesiGn or Gas Tursings. By J. Small. Pub- 
lished by the author at the James Watt Engi- 
neering Laboratories, University of Glasgow, 
Glasgow, Scotland, 1947. Paper, 5'/2 X 
8'/, in., 67 pp., diagrams, charts, tables, 7s, 
6d. This book explains the principles of the 
gas turbine. It is intended for use by those 
in the engineering field who wish to under- 
stand the basis of this engine. Diagrams and 
calculations amplify the text. Descriptive 
and historical matter are omitted. 


PLANNING Factory MaINnTENANCE. (‘‘Me- 
chanical World’’ Monographs, No. 41.) By 
F.D. Denner. Emmott & Co., Ltd., London, 
England, 1947. Paper, 4 X 6'/2 in., 29 pp., 
tables, 1s, 6d. This small pamphlet presents 
eee schedules and incentives for the ef- 
ective maintenance of factory equipment and 
the efficient continuance of production. 


Prastics Dictionary. By T. A. Dickinson. 
Pitman Publishing Corporation, New York, 
N. Y., and London, England, 1948. Cloth, 
6 X 9!/4 in., 312 pp., » pena tables, $5. 
This book contains some 3500 commonly used 
terms. Trade names, base words, and combin- 
ing forms are included, as well as some British 
terminology. Drawings are used in some 
instances to explain fully the exact meaning. 
Various tables and charts give practical data 
and a bibliography lists both books and 
magazine titles. 


Powper Metatiurey, Its Physics and Pro- 
duction. By P. Schwarzkopf. The Macmillan 
Company, New York, N. Y., 1947. Cloth, 
6 X 91/2 in., 379 pp., illus., diagrams, charts, 
tables, $8. Covering the entire field of 

owder metallurgy, this volume contains in- 
leumesian on the industrial processing of 
metal powders and the products obtainable. 
The theories on which powder metalJlurgy is 
based are also discussed, as well as the latest 
developments and future possibilities. The 
available literature is reviewed and biblio- 
—_ on processing, products, principles, 
and possibilities for the future are included. 
It is not intended as a text but rather represents 
the workbook of an experienced powder 
metallurgist. 
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Power System Srasiity. Volume 1, 
Elements of Stability Calculations. By E. W. 
Kimbark. John Wiley & Sons, Inc., New 
York, N. Y.; Chapman & Hall, London, 
England, 1948. Cloth, 51/4 X 81/2 in., 355 

p., illus., diagrams, charts, tables, $6. This 

rst volume of a projected three-volume work 
covers the elements of the stability problem, 
the or yp factors affecting bile, the 
simplified methods of making stability cal- 
culations, and the practical application of 
these methods to actual power systems. In- 
formation is given on a-c calculating boards 
(network analyzers), and curves are included 
which largely eliminate the need for computa- 
tion of swing curves of two-machine systems. 
Transient stability is stressed throughout. 


Practicat EVALuaTION OF RaitroaD Motive 
Power. By P. W. Kiefer, published and 
distributed by Steam Locomotive Research 
Institute, Inc., New York, N. Y., June, 1947. 
Cloth, 51/4 X 83/4 in., 65 pp., illus., diagrams, 
charts, tables, $2. Backed by experience with 
steam and Diesel-electric locomotives used 
in the same service, the author effectively 
compares, from several fundamental aspects, 
the service value of these important types. 
Availability for service, cost, work capacity, 
and performance efficiency are considered on 
a basis of factual data, and the derived con- 
clusions are given. A brief note on the gas- 
turbine locomotive is included. 


PrincipLes OF INDUSTRIAL MANAGEMENT. 
By N. A. Allcut. Fourth edition. Sir Isaac 
Pitman & Sons, Toronto, Canada, 1947. 
Cloth, 6 X 91/4 in., 308 pp., illus., diagrams, 
charts, tables, $4. Intended for use by 
students as a text, this volume does not attempt 
to describe the details of industrial adminis- 
tration. After a discusson of the general 
principles of management, the specific topics 
of organization, reports, purchasing, budgets, 
planning, work routing, and stockroom pro- 
cedures are treated. A chapter on time and 
motion study is included as well as chapters on 
inspection, costs and cost keeping, industrial 
labor relations, and waste. 


PrincipLes OF JeT Proputsion aND Gas 
Tursines. By M. J. Zucrow. John Wiley & 
Sons, Inc., New York, N. Y.; Chapman & 
Hall, London, England, 1948. Cloth, 53/4 X 
91/4 in., 563 pp., diagrams, charts, tables, 
$6.50. Presenting the basic principles and 
analytical methods employed, this volume 
contains the facts necessary for an under- 
standing of jet propulsion. The author treats 
the workings of the continuous combustion 
gas turbine, the turbojet engine, the three 
basic types of air compressors, the axial-flow 
turbine, and the rocket. The combustion 
chamber and high-temperature metallurgy are 
also considered. Extensive use of examples, 
equations, tables, and illustrations amplify the 
text; 274 references furnish a guide to further 
reading. 


PrincipLes OF QuantuM Mecuanics. By 
P. A. M. Dirac. Third edition, Clarendon 
Press, Oxford, England; Oxford University 
Press, New York, N. Y., 1947. Cloth, 6 X 
91/2 in., 311 pp., tables, $9. Rewritten to 
include the results of research since 1935, the 
main alteration is the introduction of the nota- 
tion of bra and ket vectors. The presentation 
of the theory of systems with similar particles 
is now based on Fock’s treatment of the theory 
of radiation. A further development of quan- 
tum electrodynamics, including the theory of 
the Wentzel field, has been included. 


Review or Metat Literature, volume 3, 
1946, prepared for the members of the Ameri- 
can Society for Metals by Battelle Memorial 
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Institute, Columbus, Ohio. American So- 
ciety for Metals, Cleveland, Ohio, 1947. 
Cloth, 6 X 91/, in., 811 pp., $15. An an- 
notated survey of articles and technical 0 
appearing in engineering, scientific and indus- 
trial journals, and books, here and abroad. 
The subjects covered range from ores and raw 
materials through industrial uses and applica- 
tions of the finished product. Technical 
books in this field are also reviewed. The 
addresses of the 300 publications covered are 
given. Cross references aid in the location of 
abstracts, and both an author and a detailed 
subject index are provided. 


ProsieMs or ACCELERATING ArRcRAFT Pro- 
pucTion Durinc Wortp Wak II, a Report by 
T. Lilley and others. Harvard University, 
Graduate School of Business Administration, 
Division of Research, Boston, Mass., 1947. 
Paper, 8'/2 X 11 in., 112 pp., charts, tables, 
$1.50. This report analyzes the types of 
time-consuming problems which had to be 
solved before wartime production goals could 
be reached. Problems discussed include air- 
frame and engine production, company manage- 
ment, facilities, materials, and manpower. 
The intention is to provide not only a his- 
torical survey, but also a helpful guide to 
the solution of normal administrative prob- 
lems. 


Runninc a Macaine Sop. By F. H. 
Colvin and F. A. Stanley. McGraw-Hill 
Book Co., Inc., New York, N. Y., Toronto, 
Canada, London, England, 1948. Cloth, 5 X 
8'/p in., 521 pp., illus., diagrams, charts, 
tables, $4.25. Modern shop practice, plan- 
ning, and equipment are first dealt with, 
followed by materials handling, toolrooms, 
and tool cribs. Production routing and es- 
timating are covered in detail. Management, 
inspection, training, and ——— relations 
are considered in the later chapters. The post- 
war supplement added to this edition deals 
largely with management problems such as 
job evaluation, etc. 


Science or Prastics, Volume 1. Edited by 
H. Mark and E. S. Proskauer and others. 
Interscience Publishers, Inc., New York, 
N. Y., and London, England, 1948. Cloth, 
61/2 X 10 in., 632 pp., illus., diagrams, 
charts, tables, $9. nie volume contains 
abstracts of the literature on plastics for 1942- 
1946. An unusual feature of these abstracts 
is the inclusion of technical data tables and 
gtaphs from the original article. Originally 
a in loose-leaf form, the material 

as now been oragnized and indexed. The 
four sections of this volume dea] with general 
aspects such as properties and evaluation, 
physical chemistry, reaction kinetics, and 
technology. Each paper deals with more 
than one plastic. Future volumes will group 
the papers on individual plastics. 


Society ror Experimentat Stress ANALY- 
sis, Proceedings, Vol. 5, no. 1, edited by C. 
Lipson and W. M. Murray. Society for Ex- 
perimental Stress Analysis, Cambridge, Mass. ; 
— and distributed by Addison-Wesley 

ress, Inc., Cambridge, Mass. Cloth, 8'/2 X 
11'/, in., 136 pp., illus., diagrams, charts, 
tables, $6. The fifteen papers contained in 
this volume deal with various aspects of the 
following subjects: strain gages, impact test- 
ing, telemetering, x-ray analysis, fatigue, 
and other stresses. Also included are a list 
of members and contents pages for volumes 
2, 3, and 4. 

Srgeet anp Its Heat TREATMENT, 2 volumes. 
Fifth edition. By D. K. Bullens and the 
Metallurgical Staff of the Battelle Me- 
morial Institute. John Wiley & Sons, Inc., 





New York, N. Y.; Chapman & Hall, Ltd., 
London, England, 1948. Cloth, 5*/4 X 9'/4 
in., illus., » ened charts, tables; volume 
1, 489 pp., $6; volume 2, 293 pp., $4. The 
purpose of this book is to help the steel tech- 
nician to understand and to control the proc- 
esses he handles. Volume 1 explains the 
rinciples behind heat-treatment of both car- 
- and alloy steel and stresses the necessary 
definitions and terminology. The authors 
discuss the uses the limitation of tests to 
evaluate the suitability of steel for heat- 
treatment and to determine proper engineering 
uses for heat-treated wi my Volume 

gives the practical applications of the heat- 
treating principles covered in volume 1. Fur- 
naces, quenching media, and other tools are 
discussed. The penalties incurred by disobedi- 
ence of principles are indicated. Methods of 
preventing cracking and distorting, prepara- 
tion of steel for machining, the relation of 
heat-treatment to welding, and the heat- 
treatment of steel castings, malleable iron, 
and cast iron are important topics covered. 


SymposiuM ON MerALcuroy oF Stegt WELb- 
1NG. Published by British Welding Research 
Association, London, England, 1947. Cloth, 
8'/4 X 11/4 in., 104 pp., illus., diagrams, 
charts, tables, 10s. This book is composed 
of the papers presented at the first postwar 
symposium of the British Welding Research 
Association. The first two sessions were 
devoted to weld metal, the third to hardened 
zone cracking and viscosity of welding slags, 
and the final session to current research. The 
papers given at this final session were on the 
electrophysics of the welding arc and 
the cracking of welded gas mains. Both the 
verbal and written discussions of the papers 
are included. 


TaBLes OF THE Besset FuNcTIONS OF THE 
First Kinp or Orpers TEN, ELEVEN, AND 
Twetve. (Harvard University, Annals of 
the Computation Laboratoy, volume 7.) 
TABLES OF THE BessgL FuNCTIONS OF THE First 
Kinp or Orpers TuHirTEEN, FourTEEN, AND 
Firreen. (Harvard University, Annals of 
the computation Laboratory, volume 8.) 
TABLEs OF THE BesseL FuNCTIONS OF THE First 
Kinp or Orpers SixteEN THrouGH Twenrty- 
Seven. (Harvard University, Annals of the 
Computation Laboratory, volume 9.) Har- 
vard University Press, Mass., 1947-1948. 
Vol. 7, no pagination; vol. 8, no pagination; 
vol. 9, 764 pp.; cloth, 8 X 10%/, in., tables, 
$10ecach. In these three volumes are continued 
the tables computed by the Automatic Se- 
quence Controlled Calculator. The tabula- 
tion is carried to ten decimal places, with a 
wide range of argument and order, fine argu- 
ment interval, and a high degree of accuracy. 
The Tables are ienindell es be of use not only 
to mathematicians but also in the designing 
departments of electrical and radio industries 
and in many kinds of laboratories. Volume 
3 of the series describes the methods of com- 
putation and interpolation. 


TECHNOLOGICAL AND Pauysicat INvgsTIGA- 
TIONS ON NaTuRAL AND SyntHETIC Ruspers. 
(Monographs on the Progress of Research in 
Holland.) By A. J. Wildschut. Elsevier 
Publishing Co., New York, N. Y., and 
Amsterdam, Holland, 1946. Paper, 5°/4 X 
8'/, in., 173 pp., illus., diagrams, charts, 
tables, $3. This book contains a survey of 
the investigations in the field of rubber and 
rubberlike materials which were carried out 
in the Netherlands during the war. It is 
divided into two sections which deal respec- 
tively with technological and physical in- 
vestigations. The standard measurements 
made of real rubbers and rubberlike thermo- 
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plastics are included. The vulcanizatioy 
process and its effects are discussed. Results 
of structural research and x-ray and electrica 
investigations are given. 






Textsook or Heat. By G. R. Noakes 
Macmillan and Co., Ltd., London, England 
1947. Cloth, 5'/2 X 8 in., 469 PP. us 
diagrams, charts, tables, $3. Beginni 
with methods for measuring temperature a 
heat energy, this elementary text covers ¢ 
expansion of solids, liquids, and gases; vapor 
pressure; heat and work; heat engines; low 
temperature production; and heat transfer 
The final chapter deals with heat phenomens 
in the atmosphere from the meteorologica 
point of view. 














Tueory or Limit Desion. By J. A. Var 
den Broek. John Wiley & Sons, Inc., New 
York, N. Y., Chapman & Hall, London 
Engkand, 1948. Cloth, 5'/2 X 81/2 in., 14 

., illus., diagrams, charts, tables, $3.50 
rhs book presents the fundamental principles 
on which the theory of limit design is based 
By presupposing ductile rather than clastic 
distribution, design emphasis is shifted from 
permissible safe stresses to permissible safe 
deformations. Column action is treated a 
length. Problems, formulas, and examples 
clarify the discussion. 

















TuermMopyrnamMics. By L. C.  Lichty 
Second edition, McGraw-Hill Book Co. 
Inc., New York, N. Y., and London, Eng. 
land, 1948. Cloth, 6 X 91/4 in., 341 pp 
diagrams, charts, tables, $4.50. This stand. 
ard text groups the subject matter according 
to method of analysis rather than according t 
media and mechanical equipment, in order to 
develop the student's analytical ability. In 
this revised edition the text has been exten- 
sively rewritten to simplify, improve, and 
extend the understanding of thermodynamics 
and its application to engineering processes 
New material includes sections on nonsteady- 
flow processes and on gas turbines. 



















Timper Enoinegrs’ Hanpsoox, edited by 
H. J. Hansen. John Wiley & Sons, Inc., New 
York, N. Y., Chapman & Hall, Lted., London 
England, 1948. loth, 5'/¢ X 81/2 in., 88 
PP» diagrams, charts, tables, $10. Covering 
all the woods used in this country, this book 
contains the latest information necessary for 
the design of wood structures. Wood proper: 
ties, grading specifications, working stresses, 
preservatives, fastenings, design formulas, 
and methods are presented. Thirty charts 
120 figures, and more than 100 tables illustrate 
the text and provide useful data. Standard 
terms are defined and common abbreviations 
explained. Safe uniformly distributed load: 
for beams of various sizes and lengths art 
tabulated in a §00-page appendix. 
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Library Services 






NGINEERING Societies Library 
books may be borrowed by mail 







by ASME members for a_ small 
handling charge. The Library also 
prepares bibliographies, maintains 






search and photostat services, and cao 
provide microfilm copies of any item 
in its collection. Address inquiries to 
Ralph H. Phelps, Director, Engi 
neering Societies Library, 29 West 39th 
St., New York 18, N. Y. 
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COMPILED AND Epirtep sy A. F. BocHENEK 


Engineers Joint Council Urges Deferment of 
Engineers at Congressional Hearing 


EFERMENT of the nation’s engineering 

man power in sclective-service legisla- 
tion now pending was urged on Congressional 
legislators by Lawrence W. Bass, chairman 
of the Engineers Joint Council's Committee on 
Selective Service Legislation, as a measure of 
conservation of a valuable but limited na- 
tional asset and as an insurance that available 
engineering and scientific talent would be used 
at its maximum professional competence during 
the current shortage of engineers. 

In a statement before a hearing of the House 
Committee on Armed Forces on April 16, 1948, 
Dr. Bass, who is vice-president in charge of 
research and development of U. S. Industrial 
Chemicals, Inc., New York, N. Y., recom- 
mended the following points for legislative 
consideration: 


1 Creation of a special board under a suitable 
agency to review the cases of engineers, 
scientists, and technologists. 

2 Provision for the training of an adequate 
number of students in engineering and science. 
3 Provision for an adequate number of uni- 
versity teachers and research workers to im- 
plement the educational program. 


Engineers Back Armed Forces 


\s spokesman for 98,000 engineers of pro- 
fes i] status, who are members of the five 
cor ent Societies of the EJC, Dr. Bass 
sal gineers are solidly behind the Armed 
Ser in all their needs for technical per- 
sor sed in professional capacities to the 
ext f their abilities.’’ 
ng to the short supply of engineers, 

continued: 


ire not enough engineers. The depres- 
its effects in curtailing education, and 
that came a war which saw the 
gical material for scientific and engi- 
‘raining, fingering guns instead of slide 
hese shortages, created by economic 
tial disruption, will be fele for many 
Che vacuum created in technology by 
ied shortage of trained men—men 
ild even now have 4 to 14 years of 
ce—can never be filled. 
alue of the engineers in our economy 
‘—it is not even arguable. To me it 
dvious, in view of their value, and in 
{ their shortage, that we should con- 
‘ose we have. In time of war it would 
inkable to draft a doctor into any post 
did not make full use of his training. 
Though the answer is obvious it is 
to point out similarities, Physicians 
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are of direct use in maintaining the health of 
the troops and of the public. Since doctors, 
too, are in short supply, they must be utilized 
either in the Army, or in maintaining the 
health of the civilian population backing up 
the Army. No doctor is wasted! Now the 
analogy I wish to make is that engineers fill 
a similar function from a similar short-supply 
position. There are not enough engineers, 
and each ought to be used in his full capacity 
either as an engineer in the Armed Services, 
or in maintaining the industria] strength of 
the country which backs up our military 
strength. Because the work of the physician 
is so personal, and the work of the engineer so 
impersonal, this point doubtless does not occur 
toeveryone. Yet the engineers were not fully 
utilized in the recent war—a waste equally 
as serious as though thousands of medical 
men had been drafted into the Services to 
scrub barracks as a sanitation measure. 

I think that insurance against wasting tech- 
nical training and experience can be obtained 
rather simply. You will recall that there 
was considerable confusion about the handling 
of engineers and scientists under the early 
selective-service regulations. There finally 
evolved, based on necessity and hard-won 
experience, a suitable procedure for conserving 
our limited supply of technical men. A 
special committee was set up under the War 
Production Board, composed of industrial 
technical men, which met on a regular sched- 
ule, and which considered every case on its 
merits. This procedure was implcmented late 
in the war by Local Board Memorandum No. 
115. 


Criteria for Deferments 


I recommend for your consideration the 
establishment of a similar special committee 
under suitable auspices—the National Security 
Resources Board, for example—to examine al] 
deferment cases involving engineers, scientists, 
and technologists. Recommendations for de- 
ferment would necessarily rest in a given case 
upon the following criteria: (1) The training 
and experience of the individual; (2) his 
utilization at the highest level of his ability; 
and (3) the importance of his work in the 
national interest. 

It is essential, further, that an adequate 
flow of young engineers and scientists be 
maintained. In my opinion it would be 
practical to establish, under a suitable agency, 
a program for selecting a quota of students 
whose records warranted an opportunity to 
continue their technical training. 
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To provide teaching and research faculties 
in our technical schools to implement such a 
program of engineering and scientific training, 
provision should be made for deferment of 
qualified men. 


WES Moves to New 
Headquarters 


HE Western Society of Engineers has 

recently completed its move to new head- 
quarters which, when fully renovated and 
equipped, will serve as an engineering and 
scientific center in Chicago, Ill. 

W. V. Kahler, WES president, has estimated 
that the society will spend $100,000 on meet- 
ing rooms, offices, lounges, and dining facili- 
ties on the fifth, sixth, and seventh floors of the 
building at 84 East Randolph Street near the 
John Crerar Library. 


-————— ; 


| June News High Lights 


| 


| 

| 

| 

ELECTIVE Service modifications | 

which would permit deferment of | 

engineers were urged by the Engineers 

Joint Council in a statement made by 

L. W. Bass before the House Committee 
on Armed Services (565). 

The Aviation Division will hold its 
1948 annual conference in Dayton, 
Ohio (569). 

Representatives of American and 
European engineering societies held 
| an informal conference in Copenhagen, 
| Denmark, which explored steps to 
| promote international co-operation 
among engineers (567). 

The fact that the average age of ma- 
chine tools in the United States is 18 
years and that these tools are rapidly 
becoming obsolete was pointed out at 
the Machine-Tool Electrification Forum 
sponsored by the Westinghouse Elec- 
tric Corporation (566). 

Higher operating costs are responsi- 
ble for an increase in charges for serv- 
ices provided by the Engineering 
Societies Library (569). The first of a 
series of bibliographies for engineers 
compiled by the ESL deals with filing 
systems for engineering offices (566). 

For the nonphysicist who wants to 
know what is happening in the field of 
physics, the American Institute of 
Physics is publishing a new monthly 
magazine, Physics Today (569). 
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ESL Publishes Bibliography 
on Engineering Office 
Filing 


O AID the engineer who wants informa- 
tion on how to systemize engineering 
office files, the Engineering Societies Library, 
29 West 39th St., New York, N. Y., has just 
published, ‘‘Filing Systems for Engineering 
Offices,”’ a selected list of 41 references to books 
and articles on systems for the filing of notes, 
correspondence, abstracts, reprints, drawings, 
maps, and catalogs. Some of the articles 
listed describe general filing systems, while 
others refer specifically to the various fields 
of engineering and to such diverse industries 
as pulp and paper, plate-metal shops, gas, 
petroleum, and metallurgy. The articles 
describe systems that have been found satis- 
factory for personal and office use. An an- 
notation summarizes the important features 
of each article. 

The list is the first of a series of bibliog- 
raphies to be issued by the Engineering Socie- 
ties Library, and may be purchased from the 
Engineering Societies Library, 29 West 39th 
St., New York 18, N. Y. Price is $2. 


ASME Calendar 
of Coming Events 


June 17-19, 1948 
ASME Applied Mechanics Divi- 
sion Meeting, Illinois Institute 
of Technology, Chicago, III. 
Sept. 7-9, 1948 
ASME Fall Meeting, Reed Col- 
lege, Portland, Ore. 
Sept. 13-17, 1948 
ASME Instruments and Regula- 
tors Division Meeting, Conven- 
tion Hall, Philadelphia, Pa. 
Sept. 20-21, 1948 
ASME Aviation Division Meet- 
ing, Hotel Dayton Biltmore, 
Dayton, Ohio. 


| Oct. 3-6, 1948 

Petroleum Committee of the 

ASME Process Industries Divi- 

sion Meeting, Herring Hotel, 
Amarillo, Texas. 

Nov. 3-4, 1948 
ASME Fuels Division Meeting, 
Greenbrier Hotel, White 
Sulphur Springs, W. Va. 


Nov. 28-—Dec. 3, 1948 

ASME Annual Meeting, Hotels 
Pennsylvania and New Yorker, 
New York, N. Y. 


Jan. 10-14, 1949 
Materials Handling Division and 
Management Division Meet- 
ing, Convention Hall, Phila- 
delphia, Pa. 








(For ather meetings see page 569) 



























MEETING OF THE REGIONAL 


SAVANNAH, GA., 


ADMINISTRATIVE COMMITTEE OF 


MECHANICAL ENGINEERING 


ASME REGION IV HELD AT 


APRIL 4-6, 1948 


(At such meetings in the spring, Regional officers of each of the eight ASME Regions meet t 


discuss Society affairsand to elect Regional representatives to the Regular Nominating Committee 


and to the Regional Delegates Conference held during the Semi-Annual Meeting. ) 


Westinghouse Sponsors Machine-Tool 
Electrification Forum 


HE Twelfth Annual Machine-Tool Elec- 

AL trification Forum was held by the West- 
inghouse Electric Corporation at the Statler 
Hotel, Buffalo, N. Y., April 22-23, 1948. 
Representatives from more than 100 firms were 
present. About 140 Westingnouse representa- 
tives were also present to answer questions and 
cover points raised during the forum. 

It was not possible to visit the Buffalo plant, 
but G. H. Welch, manager of the Industrial 
Control Division, explained the present dis- 
tribution of equipment and the addition to the 
original plant made necessary by moving the 
Industrial Control] Division from Pittsburgh, 
Pa., to Buffalo. The present plant now houses 
both the Industrial Control Division and the 
Motor Division. According to Mr. Welch, the 
new plant involves the expenditure of three 
million dollars, of which $1,830,000 was ex- 
pended in the purchase of new equipment 
to take care of advanced methods and to re- 
place equipment not moved from Pittsburgh. 
The total amount includes the expense in 
moving 275 families to cover the shift of 
key personnel. 

The development of electronic control was 
demonstrated by a display of Mot-O-Trol. 
A fractional-horsepower motor was put 
through a number of operations to show the 
complete control and accuracy of control that 
can be obtained electronically. Standard 
equipment can now be used on a wide variety 
of motors ranging from fractional horsepower 
to 25 horsepower and special equipment is 
available for larger motors. 

In his address of welcome, L. R. Ludwig, 
manager of the Buffalo Division, expressed 
regret at the change in plans that prevented a 
visit to the plant and pointed out chat in spite 
of adverse conditions not over ten hours had 


been lost through labor trouble since opening 
the plant in Buffalo. 

Carl Taylor, president of the Waukesha 
State Bank, addressed the luncheon meeting, 
taking as his subject ‘What Made America a 
Great Country."’ Actually the theme of Mr 
Taylor's talk was woven around the question, 
**What kind of a world do you want to live i 
tomorrow and your children to live in the day 
after tomorrow2"’ A number of statistic 
introduced in connection with this theme ¢ 
draw a comparison between living conditions 
in this country as compared to those in other 
parts of the world and to emphasize the need 
for individual thinking for successful advance 
ment, 

In closing the meeting, Tell Berna, genera 
manager of the National Machine Tool Build- 
ers Association, gave a report on the machine- 
tool industry as it exists today. He pointed 
out that one of the reasons for rapid progress 
in the developmen: of industry in this country 
was the development of new equipment and 
the replacement of obsolete equipment. As 
matter of comparison he reported that before 
the war, machines as much as 30 years old 
were still in use in Ewrope, whereas the aver- 
age age of equipment in this country at the 
present time was 18 years. Because of recent 
developments in machine tools, with a corre- 


were 


sponding increase in feeds and speeds, much ot 
the equipment now in use in this 18-year spat 
was now obsolete having been superseded by 
machines better able to carry the loads for 


which tools were now available and the 
power for which the machines could be 
equipped. It was strongly emphasize: that 
the wealth of a country lay in the man hours 
wisely applied in industry. 
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Informal International Conference Held at 
Dedication of Headquarters of Danish 
Civil Engineers 


ESS than three years after it was de- 
L stroyed by aerial bombardment, the 
headquarters building of the Danish Civil 
Engineers in Copenhagen, Denmark, was re- 
constructed and officially opened on Jan. 21, 
1948, in the presence of Danish cabinet, 
parliament officials, and representatives of 
many foreign engineering institutions. 

In spite of difficult postwar conditions so 
unfavorable to new construction, Danish engi- 
neers succeeded in rebuilding a headquarters 
which might well serve as a model for Ameri- 
can engineering centers. The new structure 
has four floors and contains auditoriums of 
various capacities, conference rooms, lounges, 
and a restaurant and recreation room to answer 
all the professional and social needs of a tech- 


nical organization 


Danish Engineers Honored 


As part of the dedication ceremonies, tablets 
were unveiled in honor of Viggo Borsholt and 
21 Danish civil engineers killed during the 


war. Mr. Borsholt, who was vice-president 

the society, was shot by order of the Ger- 
mans in the spring of 1944 as he was on his 
way to the office. The other engineers were 


either shot by the Germans in Denmark or 


died concentration camps or in service 
abr ad 

Many of the rooms of the new building con 
tain gifts presented by foreign societies. The 


Society of Danish Civil Engineers in Great 
Britain presented a collection of oriental rugs 
Nine paintings were presented by The Nor 
wegian Engineering Society. Special lighting 


fixt of Orrefors glass were denoted by The 
Swedish Engineering Society, while a decora- 
tion of Delft wall tile came from The Dutch 
Engineering Society. 


International Co-Operation Discussed 


e second day of the ceremonies, an 

nf meeting of foreign representatives 

to discuss with Danish engineers 

the problems of mutual interest. 

I ngineers, including A. K. Bak, Muni- 

tric Works, Copenhagen, Denmark, 

\SME representative, participated 

pics discussed were the advantages 

informal meetings of the officers of 

ipal engineering institutions of the 

purposes of mutual aid on common 

The question was raised whether 

ge of membership privileges was 

¢. Another point explored was the 

xcs of foreign employment for young 

as part of their professional experi- 

The desirability of easing the foreign- 

¢ situation to facilitate foreign mem- 

and some steps toward uniform 

tional qualification of membership in 
ring societies was also taken up. 

t¢ was general agreement among the 

ntatives of the efficacy of informal 

‘boration among engineering institutions 

ompared to a formal international or- 
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ganization in bringing about international 
co-operation in the profession. It is expected 
that the conversations initiated in Copen- 
hagen will be continued in October, 1948, at 
the conference called jointly by the three 
principal institutions of Great Britain, The 
Institution of Civil Engineers, The Institution 
of Mechanical Engineers, and The Institution of 
Electrical Engineers. 


AIEE-ASME Specifications 
for Prime-Mover Speed 
Governing Available 


S A result of joint effort by the American 
A Institute of Electrical Engineers and The 
American Society of Mechanical Engineers, 
two papers are now available covering recom- 
mended specifications for speed governing of 
prime movers intended to drive electric gener- 
ators. 

The papers are the results of joint projects 
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sponsored by the AIEE Power Generation 
Committee and the ASME Power Test 
Code Committee to end confusion about 
values of desirable, possible, and acceptable 
performance characteristics for speed govern- 
ing of prime movers and in nomenclature 
employed in this field. 

The first paper, “‘Recommended Specifica- 
tion for Speed-Governing of Steam Turbines 
Intended to Drive Electric Generators Rated 
500 Kw and Up”’ (AIEE Miscellaneous Paper 
48-4), presents specifications limited in scope 
to the following types of steam turbines 
Straight condensing; straight noncondensing, 
and nonautomatic extraction turbines with 
and without initial or exhaust steam-pressure 
control; also automatic extraction and mixed- 
pressure turbines. 

The second paper, “Recommended Specifica- 
tion for Speed-Governing of Hydraulic Tur- 
bines Intended to Drive Electric Generators’’ 
(AIEE Miscellaneous Paper 48-5), covers 
recommended minimum functional and per- 
formance characteristics relating to governors 
for the following types of hydraulic turbines: 
impulse; Francis; fixed-blade propeller; and 
adjustable-blade propeller. 

Copies may be obtained from the American 
Institute of Electrical Engineers, 33 West 
39th St., New York 18, N. Y. Price per 
copy to AIEE and ASME members is 35 cents, 
and to nonmembers, 65 cents. 
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THIS SKETCH ILLUSTRATES THE SCOPE 





OF THE ASME GAS TURBINE 


POWER DIVISION. 


IT WAS PREPARED BY R. TOM SAWYER, PAST-CHAIRMAN OF THE DIVISION’ 'S 
EXECUTIVE COMMITTEE 



















































Headquarters News 
Notes 


HE Boiler Code Committee will 
hold a social session at Echo Lake 
Country Club, Westfield, N. J., June 
24, 1948. The regular June mecting 
of the Committee will be held the next 
day. 


| 
| A brochure on the preparation, sub- 





mission and publication, and presenta- 

tion of papers before the Society has 

been prepared by the Board on Tech- 
nology for the benefit of ASME authors. 

A new Membership List is to be pub- 
lished in the fall. Members are urged 
| to fill out the form on page 571 so that 
| the new list will contain accurate infor- 
mation. 

The ASME is making a grant of 
$10,000 to Harvard University to cover 
the first year’s research work on pres- 
sure-viscosity relations of lubricants, a | 
project sponsored by the ASME Re- | 

search Committee on Lubrication. 

Funds are being sought from industry 
to support ASME research on measure- 
ment of small rates of flow. The proj- 
ect will provide design and perform- 
ance data on small orifices, nozzles, | 
and Venturies in small pipes and chan- | 
nels. 

Another ASME research project, | 
still in the planning stage, is one | 
which will seek to determine viscosities 
and thermal conductivities of tech- 
nically important gases at high tem- 
peratures and pressures. This project 
was suggested by a survey of the present 
state of knowledge of gas properties 
and on industrial needs for research in 
this field, made recently by.the ASME 
Research Committee on Properties of | 
Gases and Gas Mixtures. 





























CROWN POINT ON THE COLUMBIA RIVER GORGE, ONE OF THE PLACES TO BE VISITED BY 
MEMBERS ATTENDING THE ASME 1948 FALL MEETING 


AT REED COLLEGE, 


ORE. 


S. A. Tucker Made Stand- 
ards Manager for ASME 


TANDARDS Department of The American 
Society of Mechanical Engineers, which 
handles programs of ASME Boiler Construc- 
tion Code, Power Test Codes, Safety Codes, 
and development of dimensional standards 
under procedure of American Standards Asso- 
ciation, will be headed by S. A. Tucker, 
Mem. ASME, formerly managing editor of 
Electrical World, a McGraw-Hill publication. 
Mr. Tucker brings to ASME more than ten 
years of editori.l experience on the staffs of 
Power, McGraw-Hill World News, and Elec- 
trical World. His earlier activities included 
power-plant design and construction for the 
Hudson Ave. Station of Brooklyn Edison 
Company, Brooklyn, N. Y. 


ASME 1948 Fall Meeting to Be Held Amid 
Magnificent Natural Beauty of 
American Northwest 


NGINEERS attending the 1948 Fall 

Meeting of The American Society of 
Mechanical Engineers to be held at Reed 
College, Portland, Ore., September 7-9, 
1948, will not only be greeted by the hos- 
pitality traditional of the West, but will also 
have an opportunity to view a section of the 
United States whose natural magnificence is 
legend. 

The technical sessions of the meeting will 
be held at Reed College, which is located on 
an 100-acre campus in the beautiful East More- 
land residential district five miles fromPortland 
city center. The central buildings of the 
campus are all in Tudor Gothic architecture. 
Behind the buildings of the campus, which of 
partly landscaped and partly in a state of 
natural beauty, is a deep ravine containing a 


small lake and the college swimming pool. 
This pool, the campus tennis courts, and the 
East Moreland Municipal Golf Course which 
adjoins the campus will be at the disposal of 
the delegates attending the meeting. Reed 
College has attained national recognition as 
a result of its experimental and highly in- 
dividual approach to higher education and the 
professional achievement of its graduates. 
During their stay in Portland, visiting mem- 
bers will journey to Bonneville Dam, forty-two 
miles from Portland, where they will view 
this huge hydroelectric plant which is con- 
nected to a network of other public and private 
power plants to create a pool of 3,800,000 
kilowatts providing electric energy to this 
area at one of the lowest rates in the country. 
In addition to the hydroelectric plant, the 





ship lock and fish ladders are also of interest 

In addition, arrangements are being com- 
pleted to permit the visitors to inspect the 
world’s largest sawmill located at Longview, 
approximately 50 miles down the Columbia 
River. During the same visit, firms manufac- 
turing wood-fiber products and paper will also 
be inspected. 

One of the high lights of the meeting will 
be a tour to Timberline Lodge located on the 
slopes of Mt. Hood. 

A full program of entertainment and special 
trips is also being arranged by the Woman's 
Auxiliary of the Oregon Section and all mem- 
bers attending the meeting are urged to bring 
their wives. 

The papers planned for the technical ses- 
sions, the social events being arranged, the 
scenic beauty that abounds in the Portland 
area, and the opportunity to inspect some of the 
foremost plants in this rapidly growing indus- 
trial section, will make the Fall Meeting one 
that will be a memorable occasion to all those 
attending. 


ASA Issues Revisions to 
Safety Codes 


EVISION of two safety codes was re 
cently announced by the American 
Standards Association. The first, ‘‘Ameti- 
can Standard Safety Code for the Use, Care, and 
Protection of Abrasive Whecis, B7.1—1947, 
is a revision of the 1943 issue. Because of the 
increased use of small mounted wheels and 
points, two new tables have been added co the 
standard to cover critical speeds for wheels 
and points using */32-in. spindles. 


The second, ‘‘American Standard ‘afety 
Code for Power Presses and Foot and ‘and 
Presses, B11—1947,"" is a revision of the 1937 
issue and includes recommendations fo: safe 
installations of power presses as well as — 

ra 


variety of guards and feeding methods 
types of power, foot, and hand presses. 
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Aviation Division Plans 
Sept. Conference at 
Dayton, Ohio 


THE Aviation Division of The American 
Society of Mechanical Engineers is co-operat- 
ing with the ASME Dayton Section in holding 
what promises to be an interesting meeting on 
design for environment, to be held at Dayton, 
Ohio, Sept. 20 and 21, 1948. 

The first day of the meeting will be devoted 
to technical sessions at which papers presented 
by civil and military authorities will cover 
certain aspects of the problem of designing for 
environment. For example, in discussing 
some of the problems connected with increas- 
ing the navigator’s efficiency in arctic opera- 
tions, the need for new equipment, or changes 
in existing equipment, as well as optimal 
layout will be considered. Problems con- 
nected with operation of jet engines operating 
under extreme ambient temperatures, whether 
hot or cold, are also to be discussed. A 
paper on special landing-gear problems en- 
countered in landing in restricted places is 
also in process of preparation. There will 
be at least two technical sessions with three 
papers at cach session. More details will be 
available later. 

In the evening of Monday, there will be a 
general division dinner, at which the guest 
speaker will be a high-ranking officer who will 
discuss the over-all problem of designing for 
environment and give a preview of what the 
trip the next day will cover. 

The second day will be devoted to an ex- 
tensive cour of the research facilities at the 
Patterson-Wright Field Base conducted under 
the auspices of the military authorities at 
Wright Field. All members and guests of 
the Society who wish to go on this tour will 
have to be cleared through the proper channels 


before the day of the meeting, since the Wright 
Field trip arrangements are on restricted ad- 
Missi aSiS. 

f tion trips will be made to the various 
rese laboratories where brief technical 
disc will be held by army and civilian 
per 


\IP Announces New 
Physics Magazine 
ss nerican Institute of Physics has an- 


ed publication of the first issue of a 
thly publication Physics Today. 
magazine is edited for readers in 

than physics and aims to interpret 
y specialized work of research work- 


n to feature articles, the first 40- 
contains a department, ‘‘Notes 
ad,"’ a ‘Washington Letter,"’ and 
Notes'’ which contain reviews of 
the field of physics. 
merican Institute of Physics, which 
cs the new magazine, is made up of the 
| societies in the field of physics and 
ten thousand individual members who 
ysicists and others interested in physics. 


‘nstitute also publishes eight other tech- 
| journals. 
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Library Service Bureau 
Increases Rates 


\ study of operating costs has shown the 


need for increasing the rates on some 
of the services of the Engineering Societies 
Library, 29 West 39th Street, New York 18, 
N. Y., to make them self-sustaining. The 
Library is owned and operated by the Founder 
Societies which are: American Society of Civil 
Engineers; American Institute of Mining and 
Metallurgical Engineers; The American So- 
ciety of Mechanical Engineers; and the 
American Institute of Electrical Engineers. 
The Library Board has authorized the fol- 
lowing rates effective June 1, 1948. 


Literature searching (per hour)..... $5.00 
Translations (per hundred words) 
German, French, Italian, Spanish. $1.50 
Russian, Dutch, Portuguese, Dan- 
SR: I oi ohks sa wenccowe’ $2.00 
Japanese, Chinese, Finnish, etc. 
Quotation on request 
Photostats (per print) eee 
Minimum charge per order....... $1.00 
Microfilm (per article from one vol- 
ume)..... va Peer: 
Book loans (per week for each vol- 
SS a inane e Peery Penn er $0.60 


Members of the Founder Societies will con- 
tinue to receive a discount of 20 per cent on 
searches and on translations, and a reduction of 
five cents on each photostat print if the 
work is ordered for their personal use: 


Military Support for ERP 
Urged by W. L. Batt 


ROMPT adoption by the United States of 

an effective bipartisan policy free of 
‘day-to-day expedients’’ and backed by guar- 
antees of adequate military support was urged 
by William L. Batt, past-president and Hon. 
Mem. ASME, at a joint dinner meeting of the 
ASME Milwaukee Section and the Engineer- 
ing Society of Milwaukee held in Milwau- 
kee, Wis., April 21, 1948. 

Terming the need for decisive action 
‘‘acute,"’ Mr. Batt outlined a three-point pro- 
gram which, he said, would give “‘unmistaka- 
ble evidence’ of ‘‘our interest in a peaceful 
world.’’ It called for: 


1 A restatement of U. S. foreign policy 
*‘in the clearest and most certain terms."’ 

2 A guarantee to the 16 co-operating na- 
tions that “‘we will protect the European Re- 
covery Program from violent outside interfer- 
ence or irresponsible meddling." 

3 Creation of a world government that will 
permit peace-loving people *‘to live under the 
assurance of peace—not the ever-present men- 
ace of war.” 


Both the President and the Secretary of 
State, he said, should tell the people ‘‘what our 
foreign policy is and what its objectives are." 

“That statement, to be most effective, 
should be supported immediately by a pledge 
from the responsible heads of both major 
political parties—and perhaps even from the 
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various presidental candidates—that the out- 
come of the November elections will not alter 
the foreign policy of the United States. 


New York City Plans 
Air Exposition 


N International Air Exposition, marking 

the golden anniversary of the City of 

New York and the official opening of one of 

the world’s largest airport centers, will be 

held at the New York International (Idle- 
wild) Airport, July 31-Aug. 8, 1948. 

In the heart of the expositicn area will be a 
“World of Flight’’ section which will hold 
exhibits of aircraft, production techniques, 
research projects, aircraft service and main- 
tenance equipment, and airport facilities. A 
feature of the exposition will be mass reviews 
and precision maneuvers by the Armed Forces 

The ASME is co-operating with the Society 
of Automotive Engineers in planning an In- 
ternational Air Transport Luncheon to be 
held on the third day of the exposition, Aug. 
2, 1948. Frederick K. Teichman, college of 
engineering, New York University, is the 
ASME representative on the Juncheon-plan- 
ning committee. Sir William Hildred, direc- 
tor, International Air Transport Association, 
will be the principal luncheon speaker. 
Admiral Emory S. Land will be toastmaster. 


Meetings of Other 
Societies | 


| June 6-11 
Society of Automotive Engineers, 
Inc., semiannual meeting, French 
Lick Springs Hotel, French Lick, 
Ind. 


| June 14-18 
American Society for Engineer- 
ing Education, annual conven- 
| tion, Austin, Texas. 


| June 21-25 
American Institute of Electrical 
Engineers, summer general meet- 
ing, Palace of Fine Arts, Mexico 
City, Mex. 

June 21-27 
American Society for Testing 
Materials, annual meeting, De- 
troit, Mich. 


July 20-22 
American Society of Civil Engi- 
neers, annual convention, Hotel 
Olympic, Seattle, Wash. 


August 24-27 
American Institute of Electrical 
Engineers, Pacific general meet- 
ing, Spokane, Wash. 


August 30 
American Chemical Society, 
114th national meeting, Wash- 
ington, D. C. 


(For ASME Meetings see page 566) 
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PRINCIPALS AT THE JOINT MEETING OF 


THE CINCINNATI SECTION 


AND THE UNIVERSITY OF 


CINCINNATI STUDENT BRANCH 


(Left to right: J. W. Bunting, A. Stolley, R. L. Smith, H. S. Malaney, F. F. Borries, J. F. Bertsch, 


G. Neubauer, and F. H. Braun 





Section Activities 


Cincinnati Section Meets With 
Local Student Branch 


On Thursday, March 4, 1948, rhe student 
branch of ASME at the University of Cincin- 
nati held a joint meeting with the Cincinnati 
Section at the Engineering Society of Cin- 
cinnati. The program was handled by Alex 
Stolley, student chairman, and John Martin, 
program chairman, in conjunction with H. B. 
Welge of the Cincinnati Section, and was pre- 
ceded by a dinner at which the senior members, 
students, and professors intermingled. 

The program consisted of the presentation 
of three papers by student members. The 
first paper was co-authored by John Klover 
and Joseph Bertsch and was entitled, ‘‘Compres- 
sion Characteristics of Some Common Fluids."’ 
Klover presented the paper in which the 
authors showed a new and simple device for 
determining the compressibility of fluids. 

The other papers were ‘Flame Spraying 
of Nonmetallic Materials," by Gordon 
Zeidman and Louis Patalita, and ‘*‘Develop- 
ment of a New Tool Dynamometer,”’ by Alex 
Stolley. After the papers were given, a secret 
vote was held for the best paper and the prizes 
for junior memberships for the coming year 
were won by John Klover and Joseph Bertsch. 

Following the presentation of prizes, stud- 
ents and senior members enjoyed refresh- 
ments. 

April 29, Engineering Societies Building, 


Cincinnati, Ohio. Speaker: E. G. Bailey, 
president ASME. Subject: The Engineer's 
Opportunities. Attendance: 237. 


This meeting, the most successful of the 
season, was attended by student members from 
the Universities of Cincinnati, Dayton, and 
Ohio State. Among the honored guests was 
T. E. Purcell, vice-president ASME Region V. 
Following President Bailey's talk, members 
and students joined in an informal discussion 
of the engineering profession with emphasis of 
the problems facing the young engineer. 


Akron-Canton 


April 16, Mayflower Hotel, Akron, Ohio 
Symposium on the Design and Manufacture of 
Rubber Tires. Speakers: R. D. Evans, 
manager, tire-design research; W. H. Elliort, 
manager, ficld-engineering department; L. W 
Fox, manager of field engineering, all of Fire- 
stone Tire & Rubber Company. Attendance 
Pas 

Boston 


April 13, Northeastern University. Joint 
forum with AIEE. Subject: The Engineer in 
Management. Speakers: W. F. Ryan, Fellow 
ASME, engineering manager, Stone and Web- 
ster Engineering Corporation, Boston, Mass., 
F. D. Campbell, president, North East Gas 
and Electric Association, and C. A. Powel, 
assistant to vice-president, Westinghouse 


MEMBERS OF THE ASME MID-CONTINENT SECTION 


MECHANICAL ENGINEERING 


Electric Corporation. Educational institu- 
tions and their preparation of engineers for 
management was the subject of a talk by 
Dean W. T. Alexander, Mem. ASME. of 
Northeastern University. Attendance 500 


April 21, Boston City Club, Boston, Mass 


Speaker: C. E. Davies, secretary, ASME 
Subject: The ASME and the Younger Mem 
bers. Attendance: 90. 

April 27, Massachusetts Institute of Tech- 
nology, Cambridge, Mass. Speaker Dr 
Francis Martinuzzo. Subject Continenta 


Gas-Turbine Development. Attendance: 140 


Cleveland 


April 8, Case Institute of 
Cleveland, Ohio. Speaker: Elmer L. Lind 
seth, Mem. ASME, president, Cleveland Elec 
tric Illuminating Company, Cleveland, Ohi 
Subject: The Biggest Job Is Just Beginning 
This was the annual meeting with the student 


Technology 


branch of the Institute 


Central Iowa 


April 13, Younker’s Tearoom, Des Moines 
Speaker H. 
research, Deere and Company 


Their 


director of 
Subject: Engi 
A pplicatior 


lowa Bornstein, 


neering Materials and 


Attendance: 100 


Detroit 
April 13, Rackham Building, Detroit, Mich 


Speaker: P. W. Swain, Mem. ASME, editor, 
Power, New York, N. Y. Subject: The 
Future of Atomic Power Attendance ) 
Florida 
April 21, Seminole Hotel, Jacksonville 
Fla. Speaker: W. J. Fritton, 2nd, Jun 


ASME, works engineer, Van der Horst Cor 
poration, Olean, N. Y. 
Fort Wayne 


Feb. 5, Chamber of Commerce, Fr. Wayne 
Ind. Speaker: Richard Lowe, senior mechani- 
cal-engineering student, Indiana Technical 


College. Subject: Panel Heating and Heat- 
Pump Applications. Attendance: 72 
March 4, Chamber of Commerce, Ft 
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INSPECTING A TRUCK USED IN 5 


GRAPH OPERATIONS DURING A VISIT TO THE CARTER OIL COMPANY, TULSA, OK! 
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Wayne, Ind. Speaker: John C. Straub, chief 
research engineer, American Wheelabrator 
and Equipment Corporation. Subject: Shot 


eening. Attendance: 22. 

April 1, Chamber of Commerce, Fort Wayne, 
Ind. Speaker: Everett C. Buck, Mem. ASME, 
consulting engineer Buck System 
of Floor Panel Heating and Cooling. Arttend- 


Subject 


ance: 5) 
Metropolitan 
March 11, Engineers’ Forum. Engineering 
Societies Building, New York, N. Y. Speaker 
John de S. Coutinho, Grumman Aircraft 
Engineering Corporation. Subject World 


Engineering Conference 
Mid-Continent 
Feb. 26. Tour of the research laboratory 


and shop of the Carter Oil Company, under the 
R.N. Meinert, assistant direc- 
A ttend- 


direction of Dr 
tor of research of the Laboratory 
ance: 55 

March 12, 13. Joint meeting with student 
branches, Mayo Hotel, Tulsa, Okla. Speaker 
J. T. Rettaliata, Mem. ASME, director of the 
School of Mechanical Engineering, Illinois 


Institute of Technology, Chicago, Ill. Sub- 
ject: Jet Propulsion 
In the annual competition for the best 


papers presented by Mid-Continent student 
branches, Charles J. Mauck, University of 
Oklahoma, was awarded first prize of $50 
paper ‘‘Dual-Fuel Diesel—Its Perform- 
ance and Application.’’ Second prize to 
George L. Lange, Oklahoma A&M Coilege, 
for “Mechanical Applications of High-Fre- 
Third prize to Leon O 


for hi 


quency Heating 


Briggs, Oklahoma A&M, for ‘The Alfalfa 
Dehydrating Industry.’" Fourth prize to 
Phillip M. Rubins, University of Oklahoma, 
for ‘Mechanical Engineers in the Design of 
Pref ated Houses 
Oregon 

), Chamber of Commerce Building, 
Portland, Ore. Joine meeting with the 
Oreg State College branch. Papers were 
pr 1 by students for prizes totaling $55. 
Fit ze was won by George Frank for his 
pay What's New in Gas Turbines?’’ Sec- 
nd ard to G. O. Kerrebrock for his 
pay The New Look in Small Tractors;"’ 
tl W. G. Wooley for ‘‘Conversion of a 
P it to Peacetime Uses;"’ fourth and fifth 


Case and J. W. Whitsett, for ‘‘De- 
t of Smoke Jumping Aircraft Load- 
norable mention to Roscoe Clarke for 

{ Diesel Engines in Modern Trans- 
and B. E. Deckman for ‘‘High- 
Centrifugal Pumps."’ Attendance: 


St. Joseph Valley 


’, annual contest for students at the 
ity of Notre Dame. First prize to 
Lalone for his paper ‘Domestic 
g Systems.’" Second prize to Robert 
Third prize tied between James 
; ke and Robert Schafer. Fourth prize, 
Fager, 
| 20, Purdue University. Joint meet- 
vith Central Indiana and Fort Wayne 
ns, with student branches of Purdue and 
Polytechnic Institute. Speaker: E. G. 
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S. P. TIMOSHENKO (Jeff) RECEIVES CERTIFI- 
MCBRYDE AT 
SAN FRANCISCO 
FOR 


AWARD FROM W. H 
ASME 


CATE OF 
JOINT MEETING OF 


SECTION AND THE AMERICAN SOCIETY 


TESTING MATERIALS 


Bailey, president ASME. Attendance 36. 
May 20, Engineer's Club, South Bend, Ind. 
Annual business meeting and election of of- 
ficers 
San Francisco 

March 25, The Engineers Club, San Fran- 
cisco, Calif. Speaker: T. A. Boyd, president 
ASTM, and research consultant for General 
Motors Corporation. Subject: Research on 
Materials and Mechanisms. An ASME award 
for achievement was presented to Dr. S. P. 
Timoshenko, Fellow ASME, professor of ap- 
plied and theoretical mechanics, Stanford 
University, Calif. Attendance 130. 

April 8, El Jardin Restaurant, San Francisco, 
Calif. Meeting of the machine design divi- 
sion. Speaker: George Nordenholt, chair- 
man of the National Machine Design Division, 
and chief editor, Production Engineering 
Subject: Responsibilities of Machine Design 
in Industry. Attendance: 24. 
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Schenectady 


April 27, Union College, Schenectady, N. Y 
Speakers: J. C. Fisher, J. G. Leschen, and 
J. D. Lubahn, all from the research laboratory 
of General Electric Company, Schenectady, 
N. Y. Subject: Colloquium on Mechanical 
Behavior of Metals. Attendance: 15. 


Western Washington 


April 8, Everett, Wash. Following dinner 
at Smorgasbord, a field trip was made through 
the Weyerhaeuser Pulp Mill. Attendance: 95 


Youngstown 


April 13. Joint meeting with local sec- 
tions of AIEE and American Welding Society 


Westinghouse Auditorium, Sharon, Pa. 
Speaker: Hal Toner, electronic engineer, 
Westinghouse Electric Corporation. Subject: 


Electronic Heat. Attendance: 180. 


Keep Your ASME 
Records Up to Date 


EADQUARTERS depends on its master 

membership file for answers to hundreds 
of inquiries daily pertaining to its members. 
All other Society records and files are kept up 
to date through changes processed through it. 
The listings in future ASME Membership Lists 
will be taken directly from the master file. It 
is important to you that it lists your latest 
mailing address and your current business 
connection. 

The mailing form on this page is published 
for your convenience. You are urged to use it 
in reporting recent changes. 

Your mailing address is important to Head- 
quarters. Please check whether you want 
your mail sent to home or office address. 

Action at this time is important because a 
new Membership list is planned for fall publica- 
tion. Accuracy of your personal data de- 


pends upon you. 


ASME Master-File Information 


Please Print 


Name 


Home 
Address 


Name of 
Employer .... 


Address of 
eee eee 


City 


Product or 
I ROE FECRN TE oe 
Position or 


Title 


Check 
Mailing 
Address 
Fa eee eS eS EEE oth 
ii ee eS Bante , B 
Zone State 
pareessceseescess moses. 


Notify Headquarters Promptly of Changes 





































Engineering Societies Personnel Service, Inc. 


These items are from information furnished by the Engineering Societies 
Personnel Service, Inc., which is under the joint management of the national 
societies of Civil, Electrical, Mechanical, and Mining and Metallurgical 


Engineers. 
operative nonprofit basis. 


This Service is available to members and is operated on a co- 
In applying for positions advertised by the Service, 


the applicant agrees, if actually placed in a position through the Service as a 
result of an advertisement, to pay a placement fee in accordance with the 


rates as listed by the Service. 


These rates have been established in order to 


maintain an efficient nonprofit personnel service and are available upon 


request. 
columns. 
to the New York office. 


This also applies to registrants whose notices are placed in these 
Apply by letter, addressed to the key number indicated, and mail 
When making application for a position include 


six cents in stamps for forwarding application to the employer and for return- 

ing when necessary. A weekly bulletin of engineering positions open is availa- 

ble to members of the co-operating societies at a subscription of $3.50 per 
quarter or $12 per annum, payable in advance. 


New York Chicag 


8 West 40th St. 


o 
211 West Wacker Drive 


San_ Francisco 
57 Post Street 


Detroit 
109 Farnsworth Ave. 





MEN AVAILABLE! 


InpustR1AL ENGINEER, degree. Twenty- 
five years’ experience in methods, layout, 
materials handling, incentives, time study, 
budgets, training, job evaluation, cost reduc- 
tion, investigations, reports, and supervision. 
Skilled with labor. Capable organize and 
administer programs in industrial-engineering, 
cost reduction, training, wage and salary 
administration. Me-291. 

Mecuanicat Enoinerr, 30, Chinese, BSME. 
Will get MME in June, 1948. Eight years’ 
experience in mechanical and chemical indus- 
tries. Desires position with American con- 
cern in China after training here as technical 
representative. Me-297. 

ENGINEER OR TEACHER. Ten years’ experi- 
ence in power-plant operation and plant main- 
tenance, and 25 years in teaching heat, hydrau- 
lics, and combustion engines. Me-298. 

Mecnanicat Enoinesr, 40, graduate, MIT, 
16 years’ experience plant engineer, master 
mechanic, plant superintendent. Time-study, 
methods, building-design, construction, gray- 
iron and brass-foundry, aluminum-foundry, 
tool and die-making, machine-shop, power- 
plant, structural-steel, reinforced-concrete, 
and mining experience. Location desired, 
United States or foreign. Me-299. 

Mecnanicat Enoingegsr, BSME, 24, with 
three and a half years’ marine engineer, one 
year testing power-plant equipment. Has 
chief engineer's marine license. Desires posi- 
tion in power-plant engineering, consulting 
firm, or similar. New York, N. Y. Me-300. 

Mecuanicat Enotnegr, 25, single. Two 
and a half years oil company general construc- 
tion, office, and field; one year aircraft-engine 


gear development. Member three honor 
societies. Prefers opportunity to security. 
Desires petroleum mechanical-engineering 
work. Available, July 1, 1948. Location 
preferred, Southern California. Me-301-484- 
D-9. 

Propuction MaNnaGeR oR _ ASSISTANT. 


Purdue, mechanical-chemical, 40, experienced 





1 All men listed hold some form of ASME 
membership. 


supervision, development, quality and waste 
control, design, construction, some operation, 
principally paper manufacturing. Can effect 
production economies, good labor relations 
Me-302. 

MecuanicaL Enoinerr, registered PE plant 
utilities, combustion, heating, process, special- 
ize in analysis, application, distribution, 
design, control, efficiency. Desires connection 
with large or multiplant industry on staff level 
Me-303. 

Carer ENnGinger, MaNaGer, OR PLANT 
Enoineer, 51, registered, 30 years’ experience 
in active charge of development, design, and 
construction of industrial processing, hydrau- 
lic and pneumatic equipment, machine tools, 
power plants, and powerhouses. Me-304. 


POSITIONS AVAILABLE 


Sates ENcinzer, 28-38, with mechanical-, 
civil-, electrical-, chemical- or administrative- 
engineering degree, and at least five years’ 
selling experience, to sell industrial high-pres- 
sure liquid pumps. Will contact existing 
dealers afd procure new dealers; will contact 
national manufacturers’ accounts and procure 
new accounts. $3000-$3600, including com- 
missions and travel expenses. Headquarters, 
Michigan. Y-669-D. 

TeacuinG Personne. (¢) Associate pro- 
fessors, capable of organizing and teaching 
junior and senior machine design and allied 
courses. Should have considerable profes- 
sional attainments, advanced academic work, 
and actual engineering experience. $4100- 
$5000. (4) Assistant professors, capable of 
teaching basic engineering subjects. Chief in- 
terest should be in the field of machine design. 
Advanced academic work required. Engincer- 
ing experience desired. About $3700. (c) 
Instructor in mechanical engineering, recent 
graduate with master’s degree. About $3000. 
Upstate New York. Y-676. 

Instructors in mechanical engineering, to 
teach applied mechanics and elementary me- 
chanical-engineering courses, such as kinemat- 
ics, materials of engineering, and mechanical 
laboratory. Position starts in the fall. 
Maine. Y-679. 


MECHANICAL ENGINEER! NG 


DeveLopMeNnt Enaineer, mechanical gy ady- 
ate, with farm-equipment experience, t: 
charge of development of cultivators. 


take 
ome 


traveling involved. $5000-$6000. New York 
metropolitan area. Y-707. 

Enotnegrs. (¢) Designer, 30-40, meciiani- 
cal graduate, with at least three years’ motor- 
design experience, to design bearings, shaft, 
and gears. $4000-$5000. (6) Product en. 


gineer, 30-35, mechanical graduate, with 
process-equipment experience, to be respon. 
sible for production and application of cleaning 
equipment. $4200. Northern New Jersey 
Y-709. 

SuPERINTENDENT, 35-45, preferably me. 
chanical graduate, with at least five years’ 
experience as superintendent or assistant 
superintendent in boiler process-plant 
equipment manufacturing, to supervise fabrica- 
tion of plate work, heat exchangers, and tube 
$6000-$8000. Western New 


or 


equipment. 
York. Y-714. 

Recent GrapuaTE MEcHANICAL ENGINERRs 
to start at the bottom in fertilizer business 
After training and working at different plants 
through the States they will be assigned to 
permanent position. Reasonable starting salary 
with very good opportunities. Headquarters, 
New York, N. Y., with plants located through- 
out the United States, large one in Detroit, St 
Louis, Buffalo, and others in Canada. Y-72 

MgcHaNIcaL ENGINEER, graduate, to act as 
assistant to the chief engineer and superinten- 
dent of maintenance of a hospital. Should 
have adequate training and experience even- 
tually to take over duties of chief engineer. 
$3600-$4200. Pennylsvania. Y-737. 

Instructor, mechanical or industrial en- 
gineer, to teach the following subjects: proc- 
engineering; manufacturing and tool 
costs: manufacturing analysis; production 
procedures; and tool design. Position starts 
September 7, 1948. $2500-$3000. Connecti- 
cut. Y-763. 

Mecuanicat Enoinger with New York 
State license, to prepare and conduct engineer 
ing examinations, both written and oral, and 
to do usual other personnel recruitment. 
$3890. New York, N. Y. Y-791. 

MEcHANICAL ENGINEER, 30-35, with bortling 
and beverage-plant process and production 
experience, for staff position with brewery 
$4000-$5000. Northern New Jersey. Y-792 

Enoinegrs. (4) Assistant to plant superin- 
tendent in charge of maintenance, mechanical 
degree, for large manufacturer in food indus- 
try. Should have at least § to 10 years’ experi- 
ence in automatic equipment, particularly 
electromechanical automatic devices. $5600 


ess 


$6000. New York, N. ¥. (6) Recent gradu- 
ate, mechanical. Will be trained in various 
$3300. 


plants throughour the United States. 
Y-803. 

Saves Encinesr, mechanical graduate, with 
plastics-sales or production experience, :o sell 
cold-molded plastic powders. Some traveling 


$3000, plus commission. Northern New 
Jersey. Y-818. 

Desicn-DrarrsMan, 30-35, mechanical de 
gree, with heavy-machine design experience, 
to design and lay out special mac! inery. 
$4000-$5000. Northern New Jersey. = 


Enoineers. (@) Mechanical enginecr, 
(ASME News Continued on page 57 
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re / TYPICAL APPLICATION — Yarway 
rw aaa j t. Impulse Steam Traps with Yarway Fine- 
| So Fj 5 Screen Strainers draining liquid heater. 
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792 a. 
Users tell us the most convincing salesman of Yarway GOOD FOR ALL PRESSURES. Yarways are good for all pres- 


rin- 
“a @ impulse Steam Traps is the trap itself. In plant after sures within a broad range without change of valve or 
us & ‘ , . 

Mp Plant, now 100% Yarway-equipped, the maintenance seat. Factory set. 


ly mec ginccr started with one Yarway trap. In less than ten . 

ao years over half a million Yarways have been bought by EFFICIENT OPERATION. Yarways discharge condensate 
mp tilitics, institutions, industrial plants and ship-operating rapidly. Users from manatee Span =e they get —s 

- bempanies, Mien dendiibneieiemen ment hotter, sooner, and maintain peak efficiency. 
Small amounts of condensate discharge continuously 


ith UVING PART. No levers, buckets, weights, through control orifice in valve; at medium loads, main 


bellows or floats. The only moving part is a simple valve. valve opens and closes at short intervals; under heavy 


ag 
Result—Easy maintenance and small inventory of parts. loads, valve opens wide. 


, -<... LIGHTWEIGHT. Hardly larger than a pipe LOW COST. Often it costs no more for new Yarways than 
inion, Yarways require no support other than the pipe to repair old type traps. See your nearest Mill Supply 
‘ne. Installations are simpler, neater, more practical. Dealer or write for Bulletin T-1739. 


YARNALL-WARING COMPANY - 108 Mermaid Ave., Philadelphia 18, Pa. 
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45, preferably with a professional engineering 
license, to take responsible charge for a con- 
sultant on heating, ventilating, air-condition- 
ing, plumbing, and possibly electrical work 
for industrial buildings. $6500. (4) Mechani- 
cal draftsman and designer for air-condition- 
ing work. Must be able to make own calcula- 
tions, although will operate under supervision. 
‘¢) Electrical engineer with some experience in 
lighting for commercial and industrial build- 
ings. Salaries open. New York, N. Y. 
Y-825. 

AssisTANT Curer PLant ENGINEER, 35-45, 
mechanical degree, with knowledge of main- 
construction, plant engineering, 
utilities, and refrigeration. Should have 
broad business experience, for company refin- 
ing corn products, brewing and processing 
Middle West. 


tenance, 


yeast. $12,000, plus bonus. 
Y-827. 
Executive AssistANT TO Vice-PRESIDENT, 


38-42, mechanical or chemical graduate, with 
extensive petroleum- and process-equipment 
experience including at least five years as chief 
engineer, to take general charge of plant con- 
struction, process equipment, purchase of new 
facilities, and commercial research; with 
some traveling. $15,000-$20,000. Head- 
quarters, New York, N. Y. Y-836 

MeEcHANICAL ENGINEER AND DRAFTSMAN 
familiar with sugar-mill process piping, for 
equipment layout. $7800. Some traveling to 
plant. New York, N. Y. Y-850. 

Export Enoineer, mechanical graduate with 
several years’ machinery experience, covering 
quotations, specifications, freight forwarding, 
and credits, $3600, plus commission. New 
York, N. Y. Y-855. 

MecHaANIcat ENGINEER, 35-40, who has had 
a production background. Must be able to 
design and have ability to go into plant and 
participate in the production of the items. 
Salary open, depending upon experience. New 
York State. Y-856. 

Prant Manacer, mechanical graduate, 35- 
45, who will be in complete charge of opera- 
tion, maintenance, cost, and manufacturing 
techniques for process manufacturing plant 


employing 300 to 500 people. $10,000. 
Northern New Jersey. Y-857. 
Encineer, 26-40, mechanical graduate. 


Should have four years’ general experience, 
preferably textile experience. Duties will be 
general engineering work in connection with 
the mechanical development phases of product 
research and development. This work covers 
the development, design, and follow-through 
on the erection and testing of equipment for 


mew products and new processes. $4200. 
Connecticut. Y-862. 

MecuanicaL Desicner, preferably with 
experience in powerhouse design. The work 


consists of the design and layout of mechanical 
and electrical services and equipment for a one- 
thousand-bed hospital. Also included in the 
project is the design of a small powerhouse. 
National engineers will assist in the prepara- 
tion of plans and working out details of serv- 


ices. Temporary, ome year. $7102, plus 
living allowance and _ housing. Central 
America. Y-867. 


MEcHANICAL SUPERINTENDENT to take com- 
plete charge of the mechanical and power 
departments in a large meat-packing plant. 








power-plant and 
also in maintenance work. Maryland. Y-869. 
MECHANICAL OR ELgEctrIcaL ENGINEER, with 


design, development, and 


ment, subcontracting, and assembling of new 
products in household-appliance, govern- 
mental, and industrial fields. $4800-$5400. 
New York metropolitan area. Y-871. 

Sentor Mecuanicat ENGINEER, 28-35, 
BSME with about four years’ experience in 
developing accessories or redesigns of machines 
to improve quality or cut processing costs, to 
develop new and improved processes for 
handling a variety of mechanical operations 
Design and develop new machines or machine 
accessories. $3600-$5400. Massachusetts. 
Y-891. 

TEACHING PersoNNEL. (a) Assistant profes- 
sor to teach elementary drafting, machine 
drawing, and descriptive geometry. $3500 
for three-term year. (db) Instructors, to teach 
elementary mechanical engineering, mecha- 
nisms, kinematics, machine design, thermo- 
dynamics, power-plant design, time and motion 
study, and heating, ventilating, and air con- 
ditioning. Subjects will be assigned accord- 
ing to experience of the applicant. Starting 
salary, approximately $3000 for three-term 
year. Michigan. R-4784. 

Export Saves ENGINgEER, engineering gradu- 
ate, 32-40, with working knowledge of one or 


Should have considerable experience both in 
refrigerating engineering, 


cost-estimating 
experience in appliance or apparatus field, to 
be responsible for estimates, design, develop- 
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more modern foreign languages. Will w ork 
on preparation of proposals to customers of 
through distributors, also sales correspondence 
with them, and attend to customers and dis. 
tributors visiting United States. Preferably 
experienced in sale of motors and hydraulic 
pumps. Other products of company are weld- 
ers, oil-well casings, and piping, pressure 
vessels, heat exchangers, centrifugal pumps 
and blowers, petroleum meters and pumps, and 
liquid level gages. Position permanent. $300 
$550 a month. Wisconsin. R-4886-C 
Grapuate Mecnanicat ENGINEgR, prefer. 
ably with some transportation and packaging 
experience, for natfonal organization with head. 
quarters in Chicago. Position requires travel- 
ing throughout United States and Canada 
Knowledge of and previous experience wit 
transportation desirable, 
necessary. Work will involve preparati 
specifications, reports, participation in test 
on shipping containers for all commodities 


and methods of loading and bracing commod 


railroad but not 


ties in freight cars as well as designing interior 
packing, bracing, and cushioning of variou 
Starting salary, $400 a month 
R-4907-( 


Mecuanicat Design DrartsMan, four to si 


commodities 
and all expenses when traveling 


years’ experience in mechanical design, pref 
erably on linkages of medium weight. Knowl- 
edge of bearings, gears, and metallurgy re 
quired. Excellent opportunity with manu 


facturer of high-voltage switch gears. S-643 





Candidates for Membership and Transfer 


in the 


HE application of each of the candidates 

listed below is to be voted on after June 
25, 1948, provided no objection thereto is made 
before that date, and provided satisfactory 
replies have been received from the required 
number of references. Any member who has 
either comments or objections should write to 


the secretary of The American Society of 


* Mechanical Engineers immediately 


KEY TO ABBREVIATIONS 


Re=Re-election; Rt=Reinstatement; Ret & 
T=Reinstatement and Transfer to Member. 


NEW APPLICATIONS 
For Members, Associate, or Junior 


Atvey, Courtney D., Baltimore, Md. 

Anperson, Axet F., Detroit, Mich. 

Anpruss, THaxter H., Oakland, Calif. (Re & 
T) 

Barxon, Lestiz A., Chicago, IIl. 

Bartu, Eucene W., Pittsburgh, Pa. 

Bixsy, Artuur M., East Haven, Conn. 

BowDEN, Tuomas J., Darby, Pa. 

Boyp, Joun, Pittsburgh, Pa 

Branpt, Morris, Jr., New York, N. Y. 

BrENSILBER, JosepH, New York, N. Y. 

BrinKMAN, Haro cp L., Flushing, N. Y. 

Bursrince, Russert W., Los Angeles, Calif. 

Burns, James F., St. Albans, N. Y. 

Caproni, Erso Renatpo, Washington, D. C. 





ASME 


Carnicer, Luis, Havana, Cuba 

Caster, Water E., Bronx, N. Y. 

CasTeLrranco, James, South Gate, Calif 

Cuapwick, Junius W., Spartanburg, S. ( 

CurisTENseN, Caro M., Freeport, Ill. 

Curert, Pericre A., Newark, N. J 

Curment, Francis J., Los Angeles, Calif 

Conno.iy, Witttam W., St. Albans, N. Y 

Crow ey, James A., Chicago, III 

Crymsce, Acrrep Carter, Kingsport, Tena. 

Curry, Rosert F., Detroit, Mich. 

Dapp, Metvin W., Cincinnati, Ohio 

Dantstrum, Acrrep, Huntington Park, Calif 

Dessarats, GeorGe H., St. Johns’, New! yund- 
land 

Devatt, Lucien, Gulfport, Miss 

DiTirro, Domenic A., Euclid, Ohio 

Doxe, Pavut A., Atlanta, Ga. 

Ext Atatmry, Moxsamep M., 
England 

Evans, Harry M., Tulsa, Okla. 

Farpe ta, Jess V., Coraopolis, Pa. 

FensTerMACHER, Harry Davin, Reading, Pa 

Fieitps, RaymMonp H., Depew, N. Y. 

Finn, Leonarp C., St. Louis, Mo. 

Fish, Ricuarp Kennertu, Seattle, Was 

Foster, Wa. C., Washington, D. C. i. 

Fox, Mitton Russeti, Detroit, Mich 

GensaMer, Maxwe -t, Pittsburgh, Pa 

Gutmstab, Dove tas C., Sacramento, Calif 

(ASME News Continued on page 5 
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ressnee The first Rotary Positive Blower built by 5 0 Y EA R S T 0 0 S 0 0 N 
Ben anyone was produced in the ‘‘Roots” 



















P P plant in 1854—+six years before the 
pe first pony express. We're not good 

9300 because we're old, we're old because 

we're good! 

prefe 
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When she made those mouth-watering cookies, Grandma 
didn’t have perfect baking temperatures, obtained from an 
even flow of gas. Even though “Roots” equipment was avail- 
able almost 100 years ago, neither home nor commercial 
bakers had learned how to apply it to making cookies. 

Now, it’s different. Roots-Connersville Rotary Positive or 
Centrifugal Gas Pumps and Boosters help regulate gas and air 
supplies for every industry, where reliable performance is 








essential for profitable operations. 
R-C Rotary Positive Blower built into rs ope : ll ‘ : 
made Gne-euen cuuloment wale With our dual-ability to supply either Centrifugal or Rotary 


tain constant, correct gas flow for even Positive equipment, we can match capacities, pressures and 
baking temperatures, other factors to the job to be done . . . with complete im- 
partiality. For any work of handling air or gas—ask R-C 
dual-ability to do the job faster, better, cheaper. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


806 Michigan Avenue, Connersville, Indiana 


AOOTS-fLONNERSVILLE 










Pa 





OTARY ENTRIFUGAL 
R-C Centrifugal Boosters insure de- 
liveries of gas in sufficient quantities, BLOWERS - EXHAUSTERS - BOOSTERS - LIQUID AND VACUUM PUMPS - METERS - INERT GAS GENERATOR: 
at the right pressures for home, com- 






mercial and industrial users. * * ONE OF THE DRESSER INDUSTRIES 
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Goprrey, Richarp G., Ames, lowa 

Grasie, HuGu R., Lancaster, Pa. 

Hausteap, Tuane R., Chicago, Ill 

Hanson, Rupores M., Fair Lawn, N. J. 

Harvey, Joseru K., Hinsdale, Ill. 

Hgssz, Apo.r, Worcester, Mass. (Rt) 

Hitt, Wittiam V., Jr., Haddonfield, N. J. 

Hitman, Linpsay F. J., Ballarat, Victoria, 
Australia 

HorrMan, Cuarzes W., Chicago, III 

Horcuxiss, THomas Myron, Los Angeles, 
Calif. 

Houcuton, Crayton W., Westbury, L. L., 
w.. t. 

Hunn, WittiaM R., Niles, Ohio 

Icanstak, Lzonarp W., Cleveland, Ohio 

Jackson, Kenneta L., Hull, England 

Jonannesen, ALLAN N., Charlestown, Ind. 

Jounson, Epwin H., Jr., Latrobe, Pa. 

Jounson, Everett E., Green Acres, Md. 

Jonss, Artaur W., Newcastle-on-Tyne, Eng- 
land 

JONEs, Epson G., Chicago, Ill. 

Kircuner, Cuarzes H., Richmond, Va. 

Know es, Avis R., Bell, Calif. 

Koerner, Court L., Wausau, Wis 

Krasnorr, KENNETH J., Bronx, N. Y. 

Krusuet, Irvine, Yonkers, N. Y 

Kuzmin, Water R., Nutley, N. J. 

Lenrer, Joun F., Allentown, Pa. 

Liester, Georce E., Miami Beach, Fla 

Macer, Lincoin, Los Angeles, Calif. 

Macuire, Water J., Newport, Del 

Marsac, Leonarp C., Cranford, N. J. 

Maksu, Ira A., Pittsburgh, Pa. 

Martinez, Bont Puiie, Cleveland, Ohio 

Martrocxs, Ermer Owen, Bartlesville, Okla. 

McCuurg, Ropert Toronto, Ont., Can. 

McConnett, Atrrep F., Omaha, Neb. 

MoorueaD, Joun Kunz, Minneapolis, Minn 

Moraison, Marcy Legg, Buffalo, N. Y. 

Muze tier, Rosert E., Minneapolis, Minn. 

Narkiewicz, Josepx P., Berwyn, Ill. 

Necuiescu-Ott, Dumetru, Addis-Ababa, 
Ethiopia 

Netson, Leonarp C., Rolla, Mo. 

Nicnotson, Wittman Lez, Kansas City, Mo. 

Noritake, Henry Masami, Ann Arbor, Mich. 

Norturup, Homer W., Chicago, III. 

NuernserGer, Howarp H., Brackenridge, Pa. 

Oram, Ropert C., Los Angeles, Calif. 

Pasquinetut, Bruno B., Chicago, IIl. 

Peterson, Harry Wittiam, Chicago, IIl. 

Powe, Ray B., Albuquerque, N. M. 

Powers, Fevix W., Pasadena, Calif. (Re & T) 

Prass, Paut E., Pelham, N. Y. 

Ratus, Joun H., Quincy, Ill. 

Rickporn, Arsert Cart, Jackson, Miss. 

Rosinson, SaMuet T., Yardley, Pa. 

RoepeEt, Joun P., Lynn, Mass. 

Roerue, Lester A., Jr., Stony Creek Mills, Pa. 

Rowtey, ALLEN Butter, Chicago, IIl. 

Russect-Frenca, Harry Morais, Philadelphia, 
Pa. 

Scuieusener, Ernest C., Euclid, Ohio 

Scuwarz, Atrrep, Rochester, N. Y. 

Serrens, Ben E., Joliet, Ill. 

Seirartu, Jonn H., Jamaica, N. Y. 

Suimmin, Puuip H., Jr., Los Angeles, Calif. 

Surapver, Harorp E., Chattanooga, Tenn. 

Sirxar, Ropinpra N., Shahabad, Bihar, India 

Sousnags, Lair S., Trondheim, Norway 

Spancier, WittiaM Q., Philadelphia, Pa. 

Stanoc, Epwin R., New York, N. Y. 


Stong, Ratpa H., Joliet, Ill. 

SunTzerr, ALEXANDER V., Ferguson, Mo. 

Swain, Paut A., Chicago, III. 

Timenss, Nicora1, Waterbury, Conn. 

TisHMAN, Epwarp S., New York, N. Y. 

TOWNSEND, Frank Lez, Chicago, III. 

Turner, Secma Carouine Swirt, 
Calif 

VanDerck, Ricnarp D., Salt Lake City, Utah 

VauGuan, Paut S., Schenectady, N. Y. 

Warner, Russett G., New Haven, Conn. 

Watson, Samugt M. J., Jr., Clemson, S. C. 

Wess, Bernarp, New York, N. Y. 

Wetcu, Gorpon Bennett, New York, N. Y. 

Wetts, Frep M., Murray, Ky. 

Werzet, Curis F., Brookfield, III. 

Wincarp, Rein Swinton, JRr., Beloit, Wis. 

Wisner, Iste Ray, Watertown, N. Y. (Re & T) 

Woutrartn, Frepericx L., New York, N. Y. 

Wuurman, WititaM H., Union City, N. J. 


Arcadia, 


CHANGE IN GRADING 
Transfers to Fellow 
Carrot, Pair, Jr., Maplewood, N. J. 
Cister, Water Leg, Somerville, N. J. 
Transfers to Member 
ANDERSON, Arvip E., Hartford, Conn 
Bunke, Epwarp W. D., Schenectady, N. Y. 
Cosser, Cuartes T., Lynn, Mass 
Dantetson, Lioyn C., San Francisco, Calif. 
Devereaux, WiiitaM A., Halifax, N. S. 
Errorre, James E., Bridgeport, Conn 
Frayer, Leon W., Schenectady, N. Y 
Gapp, Cuartues W., Detroit, Mich. 


Gsorce L., Jr., Los Angeles, 


HARMAN, 
Calif. 
Kut, Watrer F., Ridgefield Park, N. J. 
Poote, Epwarp M., Barberton, Ohio 
Prout, Epwin R., San Diego, Calif. 
Ruopes, Atmon E., Richland, Wash. 
Rowe, Harrison G., Oakland, Calif. 
Scuarer, VERNON ELtswortn, Jr., 

Mich. 
Tosin, Rocer K., Jeannette, Pa. 
Transfers from Student Member to Junior 105 


Detroit, 





Necrology 


fuer deaths of the following members haye 
recently been reported to headquarters: 
Cuampers, Henry E., Jr., March 11, 1948 
Dantet, Ciarence P., April 16, 1948 
Depow, Freperick H., April 30, 1948 
Jackson, Joun Price, April 2, 1948 

Kein, Epwarp W., April 21, 1948 
Knupsen, WixuiaM S., April 27, 1948 
Lonostretu, Cuarves, March 1, 1948 
Puewps, Frepericx A., March 30, 1948 
Suarer, Avrrep E. M., April 5, 1948 
Street, Epwarp T., January 7, 1948 
Tymstra, Sypren R., March 23, 1948 
Wecusrerc, Orro, March 4, 1948 


Latest ASA Standards Price 
List Available 


N up-to-date list of all national stand- 

ards approved by the American Standards 

Association has just been published and is 
now available free of charge. 
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The list includes national standards for such 
important problems as dimensions of machine 
tools and parts, rating and testing of electrical 
equipment, dimensions and identification of 
pipes and piping, building code requirements, 
industrial safety and health, occupational 
clothing, photography, and definitions, ab- 
breviations and symbols used in technical 
literature. 

Copies of the list can be obtained from the 
American Standards Association, 70 East 45th 
St., New York 17, N. Y. 





ASME Transactions for 
May, 1948 


jb May, 1948, issue of Transactions of 
the ASME contains the following 

The Proficorder—An 
cording Waviness 
Profiles, by E. J. 
Rupke 

Development of 
Measuring System, by A. A. 
and R. S. Williams, 47-A-37 

Apparatus for Analyzing Reservoir Fluids, 
by P. G. Exline and H. J. En Dean 

The 2000-Psi, 1050 F, and 1000 F Reheat 
Cycle at the Philip Sporn and Twin 
Branch Steam-Electric Stations, by Philip 
Sporn, 47-A-87 

Axial-Flow Compressors for Gas Turbines, 
by A. I. Ponomareff, 47-A-28 

Ignition and Flame Stabilization in Gases, 
by Bernard Lewis and Guenther von Elbe, 
47-A-33 

Gas-Turbine Plant Combustion-Chamber 
Efficiency, by A. L. London, 47-A-32 

Temperature Measurements and Combustion 
Efficiency in Combustors for Gas-Turbine 
Engines, by W. T. Olson and Everett 
Bernardo, 47-A-23 

Determination of Gas-Turbine Combustion- 
Chamber Efficiency by Chemical Means, 
by Peter Lloyd, 47-A-58 

Mechanisms of Combustion and Their Rela- 
tion to Oil-Burner Design, by H. R. 
Heiple and W. A. Sullivan, 47-A-34 

Furnaces for By-Product Fuels, by Orto de 
Lorenzi, 47-A-22 

Proposed Recommended Practices for the 
Preparation of New Turbine Lubricating 
Systems, Committee Report, 47-A-39 

Heat Transfer to Water Boiling Under 
Pressure, by E. A. Farber and R. L. 
Scorah 

Radio-Frequency Heating in the Wood- 
working Industry, by F. L. Macaluso, 
47-A-115 

Results of Accelerated Tests and Long- 
Term Exposures on Glue Joints in Lam 
nated Beams, by T. R. Truax and M. L. 
Selbo, 47-A-85 

Studies in Boundary Lubrication 
W. E. Campbell and E. A. T! 
47-A-18 

Measurements of Combined Frictio: 
Thermal Behavior in Journal-lcaring 
Lubrication, by S. A. McKee, H. S. 
White, and J. F. Swindells, 47-A-6 
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Instrument for Re- 
and Other Surface 
Abbott and Edward 


an Air-Operated Force- 
Markson 


I, by 
rber, 
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